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THE MONEY VALUE OP RAINFALL IN SELECTED CBOP AEEAS 
OF THE UNITED STATES" 

By E. J. Cnttfor 



THE) two Srcat ccrul crnpa ol thi> country arc corn £(id wheat. Ovct one 
hiui^rcj millkon jwrr^ irv »wn (o ^orn Aon^iAtlf , vrhifh prod^icir a crop 
of ibout two imd oiM'half biUion buthd^- An stcn about h:ijt u err;it ig »own 
10 wfictc r^H rrAr< which yirld^ a crap of appnnimatcly cifl;hi hutulrfd tnU- 
Hon buahfU- Thir ;wcraLK valut of tfanr iwo cTup« nkmr ii orrr iwu billiDnf 
of iJdIara; llial ti5 ^m briuK s^riiitrwlial uiurc thxa twice ili%i of wlictt. 

A fu^irrtt amount of tnoi»iufe b, cf ooun?. cw«nEiiil to toy crop. W«fe 
tbr oxutturr cunurrviri] ihf. yfir uiLiml> a mean anniul ntinfftll cif tl ihlIib 
would be 4k<Icqujiie in the northern part of the Gicxt Plain** tu ia « un^tUr 
region in Kuwji s^ooil cropt aic grown. Tkr water recjuircd to ffiftturc 1 
povfwi of dry mnttrr in wheat ia from 2UC to 5V0 poonde in mowt dinuta; 
from 325 do 500 pound* En Wltcomiti; and ftbom 750 pounda m Uuh and 
sintHftr dry climflir*. Thk meam that a minfall of 4 rn 5 im'hrs will prodtjce a 
crop ui 1J15 tliiii^LtCh 1/ s// n LaHsrrvtJ. VVilh ptxJiKi uttc ihuul halt i>f ihc 

iDOi»uTc can be retjuoed tor uk by the fctrnvinc ciop. Indeed in Uta)i, crops 
hare been crown for S*3 yean, without irricvtioflr on a mean annual raiofall oj 
14.5 inchtt and in ptaeei even \ft*. 

TTie variety of wSeat erown influences the yield treacly, especially in 
titnr' of dnHjghl- In Westc-tfi I>ikoiA in 1^4, it wat exftptionally dry. The 
hard iprinc lariciy of wheat, "Pedierccd Rlunteni/^ kll to 11, b bu^heU, bur 
liip "Kubunka" varjriy of diintm whrAt yirldrtl 211.^ hushrU prr acrr. 

In KCiietal il aiaj' he stated ihii MeilitcrrBiicaii i)Lni;itc« rvguirc Ic&a rajti- 
fall Zo produce crops than Contiticnt^l dinarica. Ii Is in (be Medicersanean 
ciimate of California ikat wlieai ia grown without irripitioii with the lean 
rainfall ol any place in the United States- Here ctvpu are grrnvn whe-re the 
mean precipintioci k only lOJ inch«c, while on the fd;jte of (he Great PlatiK in 
KancaSt 19,8 inches are nrrdrd. 

It i« pocaTble, upon the haf^iii of resulti! obtainc-d, u\ make some fairly ac- 
curate predie^Jons with rrjf^id to fviiiirc ulicii and com yiddt in tlir various 
regions studied. 



Thla artkl* Is aa aMd^ui^nr ol a portion of » thevli satrmlttvd For lb* 
iaCKO of kLJL ai tHe tmivenitjr of WtceonalD la Joniw 1S16. 



a THE] JOUmjiVL OF GEOGRAPHY [VOL. 1* 

Relation BBTwaEN^y^h^T, ^"^'^^ and Rainfall in Regions of Low 
_.- :"• '\ V ' ' Rainfall 

^ , rcwas,(uan<] thai there is a dose relationship between rainfall and wheat 
/". iy^J4 in- regions having a lotf rainfall during the Erow'<^£ season. The iol- 
l 'J6Wing discussion is an attempt to express this relationship in definite mathe- 
matical form. 

(1) Relation of the average yield of wheat to the nferage rainfall in 
North Dakota. The study covering the last two decades, shows that, dur- 
ing the three best year^, 1902^ 1905, and 1912, an average of 7 inches of rain- 
fall yielded an average of 18.3 bushels of wheat per acrcj that the three poor- 
est years, 1900, 1910, and 1911, with an average rainfall of 3,6 inches, yielded 
6,2 hushels per acre; and that the sixteen medium years, with an average of 
6,1 inches of rain, yielded 12,2 bushels per acre. It js thus apparent that the 
average yield per acre is practically twice the May and June rainfall {'m 
inches) ; that it is somewhat more than twice the rainfall in extra good }-ears, 
and somewhat less than twice in the poorest years. 

(2) Relation of the a^-erage rainfall to the average wheat yifld in South 
Dakota. 

The six poorest years, 1911, 1904, 1900, 1897, 1894, and 1893, gave an 
average of 7.2 bushels of wheat with a rainfall of 4.4 inches. The four best 
years, 1912, 1909. 1905, and 1903, gave 14.0 bushels per acre with 7.6 inches 
of rainfall. The 12 medium years gave 12.5 bushels with 7.4 inches of rain. 

The average yield of wheat in this state is thus but 1.7 times the May and 
June rainfall, 

(3) Relation between the wheat yield and the average rainfall of the 
wheat districts in California. In the wheat regions of California, the four 
best years. 1872, 1880, 18S4, and 1906, produced an average of 18.9 bushels 
of wheat with an average rainfall in the region (reckoned from that at Sacra- 
mento), for the months of January, February, March, and April, of 18.9 
'nches. 

In the six poorest years, 1870, 1871, 1885, 1898, and 1905 (see Table 5), 
an average of 6.7 inches of rain gave 8.1 bushels of wheat; while in the 32 
medium years an average of 1 1.9 inches of rain yielded 12.6 bushels of wheat. 

Thus in the best years, — i. e. those years which yielded over 17 bushels 
per acre, — the average yield was identically the same as the average rainfall 
for the months of January, February, March and April. 

In the poorest years, — i. e. those years with a yield of less than 10 bushels 
per acre, — the average yield was about 1.2 times the average total rainfall for 
the four critical months. 

In average or medium years, the yield was but slightly greater than the 
average total rainfall during the critical months. 



Sepi. 'tSt 



VALUK OP RAJhTALL 



{■t) kel^ien 6fturen ihf aferG£r whf^t yirltt and the raiafait <^ tkf 
whwai rfgit^ni^ in iy»uhincittn. \n thr ftiitc oi Wji^in^oci, thr whrai yield 
■veratcci aUdcvi oiaciI)' 4 timci^ the average rijiiall iti t^ thrtc <:hicf whcat- 
CTMvinc covntxfi, U^irman, Uncoln and Adamii durtns the four muoths of 
JamisT)', F«^™*ry> March jnd April. It a dicbUy greaier (4^i times the 
farnfuH) h thr hr^t yimn, and i»ntidertbly Ifw in ih« poorest jean (2^ 
limo tbc rafnfaQ). 

(5) Rel/att^^n ^ffuffn thr u-kr/it fitU enJ the rmMf/tit in K^ut^i jtnJ 
}^fkraika. Here th«- four poorof >-nrt f ieMed 9.3 hiulvfli oi wheat per aere, 
with 9n avtrase of 5^6 indic* of lainfull durinip the tnonihs of Mardi. April 
and Mvf. Tht thirteen medium >Ciirs ^ve 14.4 bttMicIs with 7.9 inches of 
rrnin, '11*© six tor fears gave Jfc.y biishcU wiih S.l inchet of fain, 

Thni^ the ivcnjte ^ield wm ilMshtlf l«« than tvicc the tatnfall for rhe 
ihree cririral fnonih^ hoth in the pomrii years vi4 in averatce yean, and 
bJij^hily crratff (Jian \Vfkt in (he tie^t yrar*. 

Relation Betwchn Rainfall *ni> Wheat Yiblo im States Wmi 

AftLKDANT RmNTALL 

' ]. A companion of the Ainfall durrnj- May and June, m ihc «tAtc of 
!ktinne»ota> lor yean wHih laree yieldii uiJ tho«e wtth poor ywlda is quite 
4ignii)cant, 

The fowr pnoiwi yean, 1893, 1000, 1906, and l9H. gave an averaje of 
lOJ UmhrU per acre urilh on average mmfall of 6.1S inches. The fi>ur bnti 
yean gave 1&35 buslicif per mu v*ith an average rainUU bui sliKhtl> W 
than chat which relumed ihe poorest yieliJf {b.Qb iRche:»)t 

Tb«s« muJts irultcatc that th«re ife no direct relation between (he averaiee 
rainfall and the wheat ytM in ihk «ratc. Hence it h not pouALr to pre- 
dict the nhear crop for any tfTin of year^ upon the ^tn^Ie baM« of iota] rain- 
fdlE for am) period. 

(2) RfUlhn hritrfm ihe rAtnfatt and tht whtai yiefd h Okh. /n- 
Jiafm, fUirtrtii and Miunnri. Hrrc ihe re];iti<in liefw-een uTieut yield and rain- 
fall h much the wmc u In \ltnacwra, 

lliat no <le^nitc cnafhrniaiiral iclntion exists brfwcrn the wheal ernp of 
«tMM having an obtjndAnt raintnU, anA thr- pre^ipitfition during the sro^vkijc 
ffuon rt e^ndenr The reinlts In all ca*e^ indjcatc, however, chat the hf« troff* 
can be evprcted vehwi the T;LjnfNll vi below The nonnal amount durinR the 
criiicd mnnTht nl the |-njtvinsc feitvn. 



K£L\TION ur Ky^lNFALL TO COftK VlILD 

(1) ReUihn o/ rmnfalt fo roro |-jV/^ m OAio, 

(a) The *even \xft ynr^, IS53. 1872, 1874, 18%, 1900. 1996. arrd 
1912, yicldrd an ivera^i? of 4-1.3 buihek of corn with an avtr%gB rainfall dur- 
mg July of 5,7 ir>chet 
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<b) The eleven poorest years, 1854. 1856, 1858. 1859, 1863. 1867, 
1883, 1890, 1893, and 1901, gave 27,5 bushcU with 2.8 inches of rain. 

(c) The average or medium years with 4.1 inches of rain, gave 34.4 
bushels of corn per acre. 

Thus the average yields and the best yields are 8-2 times the July rain- 
fall in inches, and the poorest yields are about 10 times the rainfall for this 
month. 

(2) Relation of raiafall to corn yield in Kansas. In Kansas, the six 
poorest years gave 11.9 bushels per acre with 1.82 inches of rainfall. The six 
best years gave 29.4 bushels with 4,5 inches of rain; and the fifteen medium 
years gave 21.8 bushels with 4.22 inches of ratn- 

Thus in average yeais the yield of corn here is about 5 times the July 
rainfallf while in the best and poorest years it is 6^ times the rainfall for this 
month. 

(3) Relation of rmnfatl to corn yield within the entire Corn Belt. The 
yield of corn for the entire "Corn Belt" can be predicted with considerable 
accuracy from an analysis of the yield and rainfall of past years. 

The five poorest years throughout this belt gave an average of 21 bushels 
of corn per acre with an average rainfall of 2.2 inches for the month of July. 

The five best years gave 34.6 bushels per acre with an average of 4.8 
inches of rain. 

The seventeen medium years gave 31.2 bushels with an average rainfall 
of 3.9 inches. 

Thus in average years, the yield of, com throughout the corn belt was 
approximately 8 times the July rainfall. In the best years, however, the yield 
was only 7 times the rainfall for this month, and in the poorest years it was 
10 times as great- 

Value of Various Amounts of Rainfall to the Chief Wheat- and 
Corn- Producing States 

By a proper arrangement of the data obtained, it is possible to show the 
approximate money value of different amounts of rainfall to each crop within 
certain areas. Of course, such evaluations are of value only in so far as the 
yield of the area dealt with depends upon rainfalK 

(1) Faiue of rainfall to South Dakota. From the data available the 

following results arc obtained: 

The average yield of wheat where the rainfall for May and June was 
from 3 to 4 inches was 8.9 bushels; 

with a rainfall of 6 — 7 inches, the yield was 12.1 bushels; 
with a rainfall of 7 — 6 inches, the yield was 12.5 bushels; 
with a rainfall of 8 — 9 inches, the yield was 12.3 bushels; 
with a rainfall of 9 — 10 inches, the yield was 13.1 bushels. 



Jtavt *JJj 



VALUB OF BAlfiPAU, 



Thr avrrai^e dtfiiercnce in yicli fur endi indi oi raitifftJl for ocnounit 
bc|i4^t«ci S and 10 iache» b 0.8 butfaek per acre. 

The iveniee ncrcoiBc oi wheal in South D&kou from 1891-1912 tutf 
brtfl 3,000,000 •crti. 'Hie average priM of wh«( hcr< hs» been SO-W per 
hitfhd. The dcfeaize in t915 was aboul 4,000/)00 aciei nnd tU price About 
$1,20 prr bufbrL 

ConibiriintE tbe above dau, icirn iJie sir^aff t^/iii* o/ ojir ivfh of ramfttll, 
during Msy and June, ui the wheac-f^roivere oi South Dikou. v S.OOO.OOOX 
a8XJ0.60 or $1,^40,000. 

The ilttfrrence in vaJue between a 3 to 4-inch rainfall and a 6 lo 7<inch 
fill M» $5,760,000. 

The different* in Taltie oi the crop in yeore wbeti the rAinlall averaxcd 
fcoft than 5 inches and when it v/vfi more than 5 inches wa« $6^M)fiO0. 

The value of an inch o4 minUlI to <tii* »tAie in TJIS wm somewhat over 
S3300.000 for the wheat ctop idant. 

(2) f'fiJhf ft/ r^nhU it Karth Dakota. 

A dmiUr «enr« nf mmpiiraiionft for Nonh naknta 4\n\n rhat the arer- 
a^c iixrcjue in field hju been 1.2 bushels pci acre foi each iach of rainfall 
ibove 4 if)Che>: that n, the average *aluc of one inch of mnftU ic tlic wheat' 
Urmtn of North Dakota n $3,350,OOIX 

The JifFcrmcc in value of the crop in ycara wjtli a rainfall lc» than 5 
inches and in ytAn wJjcn it vra^ <nrT 5 incbc* irai $10,000,000, 

13) Simdar Lxiinput^iiiont >how that in Califomin each inch of nin 
during the f<Tur monihi mcludtd in |uiuaiy to Apnl wa« valued At about 
fl^UO.CXru, 'I'he difference between a 6.7 inch ra-mtall and a 19 inch ntin- 
fftil in thoM foQf months axrounied to about $18,000,000, 

(4) TtTui valtir c/ *B/ itteh a/ raittfatl to th€ tU UaStt of }^crth 
Oak^n, South Daioia, C^liforaia, tf'diMmglon, Kantm, and Sehraska, The 
\oit\ value of one Inch oi rainfall dtifinjE the cKrical period in ordinary yean, 
^^ft 10 the«e fix Mam h appTO^imaieljr $15,000,000 tor ihr whruT crop alone. Dur- 

^V in£ 1*}]5 due to war prko thin inch of rauifall was worth about $25,000,000 
[ to these acatet. 

I ° 



Valur op Rainfalx to CmtN-PxaDirciNo Statis 

Ia the precedir.E |)ara2raph<, there vi^ fotind lo f?w i etote dependeiice 
of mm ytrld upnn laififall, throui^hout the entire com belt- It is a fact worth 
notintc iIbI in llib belt tlie hit;lirrt avrratir yicM of corn per acre l« in tbc 
«I4IC fOhio] bavinE the hichnt avcncc rainfall durinK the critieal month of 
July. KuTihermore, ihe other states follow in order of both decreasing rain- 
fall find yidd; — IndiniUH Illinois, Iowa, Nfbruka, and finally Kan«as> in the 
Older ^wtn. Within thi* bell if i* pattible to eitimate the value of varioia 
vnount* of rainfall wiib a contiderable dceree of accuracy^ The lareet the 

axmdercd. the freaicr the Accur«cy ol tbc eaiimate. Coroputaitofti were 
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made for each of the states oi chc com belt, but only results for the belt as a 
whole arc here given. 

An excess of rainfall in July has always been followed by a targe com 
crop when the entire corn belt is considered, whereas a deficiency during July 
has almost always caused a short crop. The correlation between rainfall and 
corn yield here is very close and the following results should be correspondingly 

accurate - 

When the July rainfall has averaged irom 2 to 3 inches over this entire 
belt} the average com yield has been 23,2 bu. per acre. When the rainfall 
was from 3 to 4 inches^ the yield was 29.7 bu, per acre. When the rainfall 
was 4 to 5 inches the yield per acre averaged 32,5 bushels. For those years 
when the rainfall for July averaged >4 inch below normal or less, the yield, 
has been 23 bu. per acre. When the rainfall averaged y^ inch or more above 
normal during this critical month, the yield has been 33 bu. per acre. 

The average area devoted to corn in this belt is about 50,000,000 acres. 
The average price received by the farmer for his corn is about $0.50 per 
bushel- One inch of July rainfall above 3 made a difference of 6.5 bu- per 
acre in the corn yield. This means a difference of $160,000,000 for this inch 
of rain. 

One inch of rainfall above 4 inches made a difference of 2.8 bu. per 
acre. This means a difference of $70,000,000 for this inch of rain. 

When the rainfall for July averaged less than 3.4 inches, the yield of 
com averaged 10 bu. per acre less th^n when the fall was more than 4,4 
inches. This makes a difference of about $250,000,000 in the corn crop. 

These results have held true for a long series of years, and as the terri- 
tory considered is large, should hold true in a large measure for the future. 



What Is A Placer? 



A placer Is an unconsolidated deposit accumulated by mechanical pro- 
cesses, carrying one or more minerals in commercial quantities. All placers are 
secondary deposits — that is, the material of which they are composed was 
originally derived by erosion of bedrock. Although it is undoubtedly true 
that under certain conditions nu^ets of placer gold have been enUrged 
through chemical precipitation, yet this action is a negligible quantity in placers- 
Placers may be derived solely by rock weathering without water sorting, bur 
more commonly are the result of water transportation, sorting, and deposition. 
Many of the richest placers are those formed by the erosion of older placers 
and the reconccntration of their gold. 
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THZ BIO THEODOEO, COLONIL E003EV£LT S N£W RITSR 

B> J. P4ul Gtodc 
Umrenit>' of Cliicaco 

TMC oTdinavy jhhp of Suutli Aincrk^. cvnt iet cirai in the bcitrr Mfvcs. 
(ioo not succcvt Rpy Urcc uncfrtBmtlc» in the dciaiU of drainjii^c Tbr 
riven /o«> niiiiril cruMg^, tnd arc ^upptied with ^^hat teenu like oxnpk «)'«- 
torn of tribttta-TicL V«t in tht matt cnrrfully node m0p«t tucfi as [how In tbe 
targr ittlntfi of AndrM' or Drbn. onr ftnd« bignilicuit nprn iqiocH hrtvrefn 
■Htic of chr Ur^rr triliotBiiirt of thf Amnxon maikcd "uivrionchi'* funcx- 
pbfcd ) T nnd with ihe tcH-tAl^ dott«d lin«> of unccriaiu drainjj;c- , 

It wjtJL ihroui^h i\\t hcAft of the Iflrcot of thcK hUnk spacr^ :ha; die 
facooufi expedition of Colonel RooMrfU journeyed a xcai :if;o. Arid this ex- 
prdirfon j^ve the v^orlil a neu- threat nver. which otrriei more wu^r thin ihc 
Hoani; Hfj, iMTvhjpt tfirnr ih\\t^\ is tnucii waiei us ihr Rhior, % m^r almmt 41 
bone fl* E^^ Ohio Ri\ci, iliruu^h a hitlietto unknonA-n area lar^i th^n ihr f^Jie 
ol Ncvttda. 

Hovt' Colon«I Roosevelt frtund the oppoTtunity of coupliniz hi; n.irric with 
thift fnvr, i« in ittclE aji int^TcslinE hit of y^eogrx^Yiv. The river runt rhroMch 
ihr henn ^^f rhe Errat plnreau of Mano rircKKn, n rrtEton of hlfih rainfall, and 
ilcnic Uufftc^l fuTnt. a rn^iiJii it'hr^ie ihe loblie: ticn aic fiMiid at t}inr bnl- 
Now the tlcniand for rubber in (he wortd has been mcreasiiii; b> Icarw and 
hotindsT and atl the rubber laji^js easiljr readied alone the lower courses of the 
tributaries of the Amaxon bein^ occupied, the rubber men wrre puthing op 
evfTT laser rnbtiriry^ farrhef and farther into ihe m-jldfrrnirw, and the phrnui 
nur^ alani; iHr Vf ^ilriti Ri^rr v%vcic li> bf the rirhe^l iind mnl prixtivtinji of 
ihe new rubber field*. 

The Rrs^.iltan pivprnmcnt i» vrry m^ich alive irt it* wi^h to develt^ tht»e 
nnc (jrrnt «ate* ct Mafio Grnw>t AmaKOnns and Acri. The reieion of th« 
plateau it terjovity hAndicapped, in that it^ noithvtard flowing n\tf% are much 
IntPrrupted by r^ipiJt anil fa)K making riirr nHvigaiion quite imputiihle. So 
a ffrrat plan has been iiduiired of conoortinv thU platrrtu h>' MiJ with the near- 
Cft Atlantic pon nt Sao Paulo^ Much of the line ii baih from the fouthern 
cii4, ukI in the po^t half dozen yt^r^ the ensineett of the army have been 
P«ihio]* ihe sur^e^v to the norihwe«l, sind Inyinfz »n advance Telegraph Wne 10 
ibe falU of Sin Antonio on the Mmirira Rivrt. TTie offierr in chflr|»e of 
ihcie fturrfyv was Colonel Candido Rondon. and his ttork in the years 1907 
10 1909 co\-ered a wi^e tract In the vrr^cem c^tcnaion of the plateau i>f Matto 
Grotso. 

'l"he vrt>rk of this wirrey i* of *tTy preat tJgnificaiKv. in that it has eiven 
Di definite informilion about the drarnafff, in place of beanar, or even eon- 
jcct^irnl drsiina^r, which has foiuid its way e%xm inio the bmr of itmpn. The 
fim publicaikm* of lhi» turve/^ outside of Btvril, shows how creai a chanjR- 
ihcre IS in the p<oition afid tribiilarieai of a lar^e rn«r, the Gr-Panra, and alto 

*rcunii&nfi^ MlttoUuaflco. 1910. pp. SeO-Sei, wHh nap, T»fel 47. 
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of the hdd wairrR of ihe TatMjM ktvpt. and puu ft shftJon' of Jo«bt ov«t the 

When Colonrl RunJon Ic/l fcin wfwt in tfcit rrgio'i «" 1909, he ItSMi n« 
OoJ>' inaik (nfi llic nu[i of rlic Or-Parniia, -tnJ ii^ hatui, bttt nlvo ihai of a 
lan:c p»rt oi tKc bi-^'ii of ihc upper Tap^ijo* Rivci, A(iiJ brtnroi ihcsc two 
iiottiu be bod traced rhc hr»J waier» of RnotJKT ^roup of rirers, whkh. 




PIff- 1^ Tlte bu« cif thU map l« ir4?o4 from Taf«l 47. lo PctomiavQ'* 
lOttBlaa^Ui tSiQ. 10 iL««ompai>y nrtti> oa pfl««e 340-361, It La a pr<4tmtaM7 
■katcb m&p. oirrr itrlnlvi] Iti n^l to <hc«' :br n«v dralnitfc mkiippd hj Ool- Rob- 
tf<in Tlip Rio Thouloro. ih^vhii l>y Uif* ri>it of dnu aioiixnM". I* rt\»nnictf6 from 
tliir eicL-llirat mat ou & bchJu of L:£lKiffuOE>t xtvuu bv Jo^rx lo Dull. Am. Gvf>s- Sec.. 
M4>. m^ tAclnjt P^ lOS, It vtll be uolkcil ihai tbe EUo 4n DuvldM vf Llie Pot«r^ 
DJUiD akelcb dM« iiot LdU^aU witb iho rHiuttd w^my of tbo Eio Th«odoro. 

vcrciriff tciwjifi tUf north, give promhr uf a large rii-cr, hut odcreii tio clue 
M to whdi bofiin in n'Aicrs rrre ro be added to. On the ai:f<ini|>anyinf> mstp, 
whiclr is »pird from ihe anide icferreil lo in PemniAnn, the driin- 
«ge as )hown In the bc»t nnap« » inven in liehi ltfic», and the dnun^^c » re- 
oociatructed by LoL Kond«ci, i> thown in very h^vy^ ^^mootb lines. The min 
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river in iJk fiew buifi mishi bend to the cs» tnd yaitt the Ti^ajoa; Dt it 
niti^r b«nd to die wai md add il5f)f tu tS« GyPaninp: or it mjc^t n^di 
farther norffiwesl ^nd add it^f lu ttitf Majleira; or il tmgftt evm nach (till 
brlhrr north and join ibr Amsziw in ncimr of th« lintr known bftfout nhnng 
Its COUIM-. Brcajv oi all thcv gnrrriAlnTlrv Cot Kondwi callnl jl, on hi» 
gvrn nu^* thr KiVf tin Duvul^ iI^mi jf, :hc Rivci ui Duubt- 

Colond KooKvdc, iuvia^ invitaitanA for Addroacs ir^m ^cvcraJ dtirs ia 
the So^llht >viihtd to return o\-rr a nrw foul«, tlirou^h thi^ wddt*mr<fl, and 
bunt and collect mu^vum *pecimen« of the fotest Ulr- Mr. l,auro Mufll^r, 
tlif eminent wcretary of fni^jgn afTaJrA of Bra;:'!, cs}\ed hk arteniion ro rhic itn* 
Lncmn Hirr. 2* eond ""g^ie" In httU, snd Mr, Rooh^cIi ^vjk t^ad of fbr 
"ofkcniftc-" So the ^ir^ciliaxi ifovcmmeni wnt CoL Roodon with i corpt oJ 
ARny eneinccn, to co^eratc vrith Colonel KmmvtcIi in following tint river to 
its mouth, tnd ptitifl); ti on thr map: aoJ ihf venture wm otIiciAlIf called thr 
"Evpediciaw S.-ieniifica Roo*e*-flt-Ronilon.'" 

Tlie TmiltH of ih» venture all the world now knovs. and erery ffn)g- 
rsphr ituitmt and inahcr mil cnj^ immcfiwli' m^Une the iiircn«el)r iit< 
ttmcin^ fxory nf it in the accoun given by the senior comrajndcr hinrtclf,* 

ITic river $i nvo; known» tTVnd» almost due nonh from ihe pl«ic- where 
CoL Rondon kft ii, as chr Kto da Duvida in 1909, and priAw lo be a grear 
river, ffbe brirnt tributary of the Madeira, perfnips nrarly a thousand mSIn 
[<ing. Oil- Rnmfon, hi* fifst miWJni Litvt. LynL and Kermii RooirveU 
inade a dcuiled intvty of The riiei throu[H iln whole cnunie- Latitude ob- 
acrvaiion^ were mnde i« each Half decree of latitude, And thr poutioAi tufcen 
have been eonpled up kirith astmnomically proved (iali<krT« neai ihr fource and 
near the mouth, DoubtleM no river of equal ti/.e hat evfr hccn to accurstdy 
inap|>fd in £t< lint nariftition. 

In the Hiitfiipjinyitii; itiap (p- ft) tlie iHJMiiur ot llir new nirer n indi- 
fated, hc)'onii the point reached hy CoL Roindon in 1^09. b>- a line with dots 
atonevJde. One ma^ ice from this, how sxry much thr drainage ertabli^lied 
by ihe actual curvey difTem Irom that given in tile earlier mapa. 

Col. Rondon wa« authorired bj the Brazilian ttovemment TOJtante the 
rivw. if It turned out to be a laree nnr, in hnnnr nf Colonel Rivvpurir. So 
when ilrey rew-Jied the niuuth oi the titer, a itiuULimeni \sAi erei:crd. snd ibe 
river formally 4;hriMciied Rio Roo»cvelT, But when the survey data rtacbed 
Rio de Janeiro, the f:oTernineni felt that Mr. RoiMe^^lc'i chriuian name, ui 
the Portupjeflf form, would be A more Dppropri-ite form than the unfamiliar 
and foretiin timnTlinc nimr Rooftevrlt, So U a^ie* drArn on the trap for all 
lime jn Rm Tlieodorrj**, 

Mi3o«rre3trTti«*Onrr: Tlkrnucti tbr RraiilliLn WlMcruttw. N- T. SorlbDvra. 
ItH. SO. VV. XtV-3BS Maii« mil^I i1|r]»Lralloiui. 

'*8otDn eottfoslMi h^s beci; latroduccd by the preva, in the form of th« Duat. 
II vtaa nittl pftnt«d In the Bpiint*ti fona, Rio Teodoro, «r1tb an neocnt cnree tile 
*«r whlek doee net betons Is the 9fian1«U name. Nor li tbere aaj aeeont UMd Ift 
Ib4 JMrtoffUwc term Ht& Tb«tlaro. Sco W. L. G. J In Uui'^ A«, OrOff. 
gpf.. Jnry, 1*1*. pp. SIE-Slfl; »lftn r;rtiofrt^lii™j Jovmni, Feti iftlfik wlih a Terr 
dBtailod rnKf* t>^ n tc%tr. I 40UtiUti; altio h »<lte In 0>il. ^n if*^^. f'>\, May 
lltr;, ;i^i. sai^U, iinl A tliie uia|» on a «ealr of 1 ,.£(4«oeO- Set^ Alfc JwrpL W. L. 
a "Tb>! 0«o«rmiIiJcAl t{e»u)t> or tte Itocwevelt-E^Ddoii Hifodltlon" la llir Anuu- 
ku HnnBia Jouriui), March I91&. pp. t^MOS. *\ih Ba|«. 
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TEE SITE OF OINOINNATX 

By N. M. Fenneman 
University of Cincinnati 

QURROUNDING re^itM. North of Cincinnati for several hundred 
4j miles extends a once forested, nearly flat plain, being cut into hills only 
near the larger streams. It is the eastward extension of the chief farming 
district of the United States. To the south for an equal distance is a hilly 
country surrounding the Blue Grass Region, an oval area 40 to 60 miles in 
diameter with a mildly rolling surface and very fertile soil. The forests of 
these areas (containing much hickory) once made Cincinnati a leading center 
of huggy manufacture. The statt thus given has still left it an important 
hardwood market- First the mast (a^xirns, etc) and later the com raised in 
this region made Cincinnati a center of pork production. In a similar way 
the grain made it in early times a center of flour and whiskey manufacture. 




Site of Cincinnati 

Comrtiunications. The Ohio is a natural highway, part of a 10,000 mile 
tTstem. It is here crossed hy a natural north-south land route, the Licking 
Valley to the south and Mill Creek and Miami Valleys to the north. This 
line of valleys caused, in succession, a concentration of Indian trails, wagon 
roads, canab and railroads. No other equally favorable north-«outh route 
crosses the Ohio. 

Within the area adjoining Cincinnati there is little of mineral resource 
except building stone for home use, but the presence of the Ohio makea coal 
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tnnfpoftaiioit >o chcqi mad aay ilint Ouf iwtf he ngArM u pnn of our 

Sitf. A \ovr plitRUj aboiii QDO frft abnve cm levfl, h h^jt tnncht^ bf 
ifir Ohm to 4!^ frtrr Jilmv« va Invl. ThU tr^nrh hitii urrp bloffi tpmrrdlj 
Im tlum n rmit opart, btit at di» point iiiiirr th«n 2 tuilfs himte. The: Ltillc 
Hiuni, Mill Creek and Di*ck Creek, occxtpy much broailcr trenrhc^i. m»^e 
bfforr thf etKtii] p«ie<t wln;n the chiei ttrttrni foUon-cd diflerent linf* from 
tho» of ihf pment. The Uufib of aUl thene erejiT trvf^chcfi flfr cm mio hilU 
by rivmn, nr hy val!^ whfch be^n a^ fitllwf tnd mvinrft, BiKk « fnv 
huIm from the Mnffii the uplnnil 6 nejrljr l^vd. 

Wilhlo ihcK: eteai trenches ire tervA^rt oi mix! anJ te^^'cL Oii iaicIi a 
temce, wvcral mil« wide, stxitds the bu*incw ftcct»oa oi Cincinnati Iffl) f«t 
Aoft the river, but tciU 300 feet below the «dj«cent uplandt of the retiderKe 
•ectiorf. nnd tepanteid from th«Ti bv t^c SluF? wHTch here *winc far Stv e from 
the riwr. Ai Hsrwh^ip. rTw MufK arr u:nl]<ipfd hy ti<!p vdleya wh^ch »i;b- 
dividr the nljaccrii uplitni]. 

lafUfif^ 9f raririinrnfut. Tticse fcsluiics of the silc are the ciiuse of 
mucti thtr t% difttnciive in the rl«^ of CiiKirnati Jind in m diilr Irfe, public 
»t%d privnte- The fint roftdf to dtitant vitla^f ascrndH to the npUnd bjr 
foJlowiotr tSe »rde valley*. Thu* w^ere deTeTmfned Gilbert Avenue fMont- 
gotnery Road :ind Mndiwn Rmd). Rndinff Rnad. VTnr ^trrrt (Carfhnti;? 
Pike) ind Harri«OT) Avrtiue, all fJmwn on the annfiipAnvrns nup. T\^c 
vilUffesof Wftlnoi MiH*, Avondale, Corfvviilr and Wotwooc? (rtew -jp hIooe 
theie road>. The iJopc of the itwp HnSu overloolcine the city hn nlnicat 
prohihrted road-makms. with fhc result that ih«e have hcert bxit ^piringly oe- 
cupfed bj' home* of a humble *orr. Traffic wp and down thev ilopr^ >« by 
ificHnB- 

One of the diithctU-r fentum of Cinciimatl rt its oriein tn a treat num- 
ber oi independent communities or villnito, each oocvp^mf; ita own hilltop, 
fike Clifton, Ml. Avhutn. \U. A*lftm«. Walnut HilTs. Pnce Hill or Wrtt- 
wood, or more or lew isolated in valltjK like Cummirtville. Briehton, Cohinv* 
hia and Norwood (» itefinraw rmtrnmtinn)- An mheritnnre from ihw condi- 
tion of fiepanue conintuntties is (he laree number f40 or more) of locil Im- 
pravcmcni or Welfare Anodafions which are now w tmrortunt in forminc 
and CKpret^inic public fentimrnt. 

Another influeticr of the pfciiliar eopnanphy it fount! In thr rTtranrdl- 
nary mtmher of lnrt>r find hemitifiil privaic leroiindi lurrmindinz sithurhan 
boipo, Abinr ftjid beyood the b]ulT« there was no tack of room, but much of 
the Aita w» diisectod W ravines, makinz (t diflicvit to construct fitreers, with 
mt which noall lot* omid not be laid o«t. Even now the city embraces mnch 
imimprm-ed ^ound of thit cbnrocier. With increasio;; den«ity of popuUrion, 
ttfw nrrerT* hat* been ftrad^ *nd minv of the old homsteadt hive been sub- 
drvided^ 
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Tht peculiar character of the city's parks is determined by the same prin- 
ciples. Eden Park and Burnet Woods and the university campus occupy areas 
of exceptionally deep and beautiful ravines (some of which have been leveled 
up at great expense to the city). The ultimate park plan includes the steep 
slopes of the now unsightly blufEs^ an opportunity almost unique among 
cities. 

The fiat portion of the city east of Mill Creek Valley (about 4 square 
miles) is still far too large to be used exclusively for business. As a residence 
district it is decadent. The price of ground is however much too high to ad- 
mit of private yards. Much of this area is therefore occupied hy buildings 2 
to 4 stories high, the first floor being used for small stores and shf^s and the 
upper floors for homes. Residence is much congested in these parts of the 
city. At the same time the business of the city is greatly congested on narrow 
streets within a small district having no na,tural limits. The streets within 
this district are among the most crowded city streets in the United States. It 
would be far better in the next 100 years to fill the basin with business blocks 
from six to ten stories high, and thus displace the poorer tenement quarters, 
than to line a few narrow streets with sky-scrapeis. 

Completely encircling the city is a strip of low ground, the Ohio, Little 
Miami, Duck Creek and Mill Creek Valleys. Manufacturing tends more 
and more to occupy this low strip. The railroads are necessarily there also.' 
The lower part of Mill Creek Valley, in part occupied by railroads and fac- 
tories and in part waste ground, affords a natural site for a great harbor. 



Wells More Than A Mile Deep 



The deepest well in the world is in South Africa, over 8000 feet deep*; 
another deep well is in Upper Silesia, in the German Empire, 7,350 feet deep, 
A well in the United States which may go deeper according to the United 
States Geological Survey^ is about 15 miles west of Pittsburg. This well was 
7,174 feet deep in June, Some gas and oil were struck in the upper part of the 
well. Between the depths of 6,830 and 7,100 feet rocks bearing rock salt and 
salt water were encountered. The temperature in this well at the depth of 
6,775 feet, as recently determined with great accuracy, is 145.8 degrees Fahren- 
heit. 

At Derrick City, McKean County, Pa., near Bradford, there is a well 
5,820 feet deep, which is probably the second deepest well in the United 
States. Another deep well is in Kanawha County, W. Va, : it is 5,595 feet 
deep. Deep well drillers in this country of course employ the most improved 
and effective rigs, but one of the most remarkable of wells, reaching a depth 
of 3,600 feet, was drilled for petroleum in western China by means of such 
crude ippliances as a cable made of twisted strands of rattan. 
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OZOORAPRT m TRE ST LO0IS ELEMKtTTARY SCHOOLS 
A Rwo»T or PuKxtis iv the Chajrmak op the SLrB-CoMMrrrEe 

IN S«ptemhcf, I9IJ, Mr. Bkwcti, Sup^rimcmlcnt oi Schook of Sl Lauis* 
a(>poiniciJ n (»fi«ral cummiittif ami ihotit twenty mli'Conuiiittt*tf« to ex- 
ftmmr thr cnursp OJ sTjiiy in tIw clf^mrntan- ichooU wtth a view tn rvconimcful> 
iiy rt%iiiom, it ir xv^rr draivfd neceojir}-, and ro fornuilair Tt%tottt for fiich 
rcvuDotu- 

'V}te tfdicrftl comoi^ttcc took fnr \is work (1) the fofmuUiiun of ihc 
pfinciplrt that should (ktcrmiiK wlat ougfu lo be found in th< cvunc. (2) 
itie ncriviniE aJid ditnita'n;: of xHt prdlminiry rtports of cbe «ub-cocnniittf>». 
illi (3) ific lin.i] action upon lh« compfof^ r^porfi of lhct« committpK. 

To ch* Mt^'otnmJltrf^ n^rr ;rv«n rbr ta«k of d^terniiiunA ilir coatfnt of 
itir coiirw in fftrh ^ubjtvr. muimi jaiI minima, and r(corwn«n<latioiii ai to 
linir of inTTtxItiLiTOn <if thir %iudy, ttmr allucmirnt. and m«thnd of pmoitation. 
Tbcjr ^uh-^ommitim were to prncrK a prcliniinir}' rcpurl ii> ihc ecncml cmn- 
QUttec for joini cornddcratkin anJ di*cuHaon. and. ailcr juncndotrni^ and mf 
fcvtiont, werr to prvpnrT a fiml rtpori. 

Tbc ccmmitire fxi Bto^T^hv bc^r iu work in ih« trnri; of 19L4 by 
iTUktnfE an txjtminavan uid cocnpariion of clt« w^otI: attempted in thU «iib- 
j*CC in various Mmiutw cif rhc ctiuniry with n virw to ilrrfrtninln^ ihf contrnf 
uniJ time allocmtnt- Tlic couuiiitiec oho iciii out a QueslioEUin: lo tcpTTKnta- 
dve men and wonxn in vnnous profcMions and industrioJ and conunctdil 
aiccfpru«« to ^t thrir opinion as to the ralue of seogriiptiy in ificrr rtipective 
vodtiorat. 

TV ^tiwly ftf ibr <viurv« in KrogrAphy in the tarifws ritic* had ajmr *nr- 
priv^H ujid fodtcain! j i^rratrr ran^r in thr kind and amount of attrniii>«i ^i\tn 
to i£toi:nipliT thun in uiy vrhrr oi the conuucin branches It w;l« found tbat 
aotne xliooU introduce the lubjtct vn the fini eraJe. the nmjonty in the third 
l*ride, a contiderable number in the fourth gr:ide and a fcxv do not befpn the 
[ubjcct until thr fiffh ^'^At it trjicT^ed. The tiirie allctmerit al*o variei greatly 
M fhr followins indic^tr^: 

Clats^h^tin giwt io ffography in thr fraJft — 



City Total hourfi 

Boaton - ****> 

Worceitcr .6A5 

Cincinniti . ., 660 

RodWff 6+4 

Jeraey Uiy 6iO 

Srracu*f MO 



City Toiad hourt 

Tacwiw 542 

Chirt|n> .. ...510 

New York , 495 

Pittsbijra .,,.*.' 4W 

St. Lo«i* 367 



'IIk onrwcrv 1o the Que^tionairr it»licated that few employers or 
getv of eommerria! or induitrial enterprifei reeard iieocraphy w of 
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Kid diTtct value » « prt;»r^ioa for tbf vocftboot. lis clucf vtluc, wUch 
(iiMt rcvo^nizc, b ibt urvkc in Jcrtlcpini* a greater ^e^jte of InEcIlie^nce 
and htnt^ ttt concrtbution to prcpanuion for mf vocmton u-h«rr inieUigence 
It oJ fpcciaJ value. 

Tbr comtritrrf un fffocmphy ha^ s^ibmitttd ii% preiiminary report iti 
which it recommfrils ih»t rlw mb)cct be bejiuo in the third ^nde itid that 
ibrrr be »n indiiritvr uudy in thr third sind fi^inti sradfv Tbrf ndvit^ rbat 
t\ih Mudy hr r>rcJ'ii''-ri] Urf^rly ahow The ^iibjciu fiud, ckxEiiniz, iliettcr. vtd 
t rancor tAt ton. They accept the <Jcliniti'inr ^* i ivofkijie i:viulc. tSu fro^ 
fmphy it ^rimarilf a tiudf 0/ /Ae rriathnthip l^iw^m man artd kis evicf^ff' 
■nrflf. TbcT madmoin thai itv itudy rrquim: 

1. A crantdeTition M twxi clasv^ o* ta«s (0 thow reUiin|E to ihr life 
smJ Activitin uJ ujm. and (2) Ukcc idaiirig en ha plij&ical cnvIioAinmt — 
earth, water, air, plants, animalf, 

2. The natxirnl inierr^tfi of diOdren in living ihinKV detenniao xht 
poifll of departitrr, mun and hia nnda. Thi^ involve*: 

(a) A owisid^-rsirdn of the material netd» of man — food, dothinc and 
thelttr, 

(b) A 4Cudy of tht m«ant of incr«a&jn;f arid uititf}in([ h^ wdil reb- 
lims thrmigh travel tnd craiuporiaFvun- 

(c) A contiderntion of the relation of tht; tocial institution* of vocation 
and aovemment ro hi* dpvclopment and nredi. 

3. Tlw earth is man's hocnc. Its l&nd surface, waltTi and the coikdf- 
tions of the atmofphcre aflrct \i\v^, Tlicy modify hi* life tbroucb tfic caD* 
xhty mohc upon tiif cnrrto'. l^raugh his elforti he overcomm thetn vid mate 
iheni itjtniticr to h\^ nredc. Hence the relaTion ol nun and tlie orth U one 
of munal interdepmiiefice, f)e<}||!ntphy muit make thk clear- Thi« necea- 
«itlM» some ttu^y of the producc» of ihc (icldft, mineral products, animal life, 
naturaJ phcnuuicnft, and a proper doclopinent of his idca.« of pUce. 

'j1>e committee tecommends lUat in the third grade, BeocTi^l^y ^ taucbt 
without a fexi-tiook. It hn» prepared x detailed tyllabufi of the »'ork for the 
(tuidarice of teflrhrr*. The rxperimrnr of luint: the «ylUbiK is hrin^ made in 
snme [>f the i^liooN before the ^nal reoimmendaiinnt of ic* adopilna are nudc- 

Tlie committee Bdvi*e* thar the fourih gratfe Include ilie indtu-rire «udy 
of St- lyiuit. Miuouri, and Ignited Stairt. Tile pupil% are lo have a inti- 
buok. although the couf«e will not be guided by ihin hook, bjl, rather, by the 
5>'Uabut and the teacher. The text becomes the fource of information through 
its mapi, picture*, af)d ^catttreid fltatenienti, Sxipplrmenrary reader* are to b< 
uied freely, the muteri&I to be felectcd hy the aid ci the tahW ai oonirnct «nd 
tlie indexes. Conftecucive readings are not reoommcnded except in m-iem. 

Aa an indication of the method of ftru<fy in thit grade, a part of the 
^Qaibuc IS here given. 



^m c«ri. -m 


QBOQHAPUY IK ST. LOUIB U | 


^L 


FOVMII <>ftADB GJlOOMrilV, iNDCcnvl DtVtUtPMBNT ^^M 


^^M 


^^1 


^^^^^ 1- Iniimtrirs ioi wh'iih pr^ople gather tn Si- Louis ^^^| 


^^^^H A. M^nufacikjrine; uvd conuncrcr. CDe/iikiUQn of l«ciQiy, nunufHCtUR; ^^| 


^^^H 


raw RMttfiiK prutlucu) ^^H 


^^H 


Thinea nccdcJ fof facuiry woik ^^H 


^^^^1 


Raw maicriaN uf vomc Si. Louu fjurionci, (If fftaorici art fiev ^^H 


^^^^m 


whooli Kvdy ihrmO Leather ^t shoc^^ bunc«> soiidlei; KCfi tor M 


^^^H 


ilDvtB, car whwU; fteel for cooU find ctnet can; wheat U>f ftoWt 1 


^^^^H 


bread, cakn: tobacco \cxvct for tobuvo prtxlticu; luaibrr for care, H 


^^^H 


iurniturr, hc^juv. doart, windows and frames; cli>Th for di>lhin£; ^^^| 


^^^H 


barley for beer: hnck u)J stone for buHdinct. ^^^H 


^^^r 


Buildine» in which !o vrork ^^^| 


^^^^L 


Power to run the machines ^^^| 


^^^B 


Wvn to di> all kinds ol wotk ^^^| 


^^^^B 


W4>'« CD oirr}' sood« ^^^^ 


^^^^^ 


(a) Stiter rant, auin <ivck« rnd hamt niickt in che dry ^^^^ 


^^^H 


(b) Railro^kiis md ri^er ttewneis [o and from Si, Loui» 1 


^^^^M 


'I'tboc ritLlrofijd» on map of MiBH^iTJ Jrom !jt. iMMia m a ccnicr. ^^^ 


^^^H 


Shmr use of Mirausippj River ^^^| 


^^H 


Monpy vriih which CO huy materiaU and coal, to build buiUinci ^^^| 


^^^H 


and pay fnriieht ^^^| 


^^H 


SouT^ce* of v>tt\f mntefjah, ( tn order to gi-i fhc idea oi relaiwni to ^^J 


^^^H 


oiher places. Point out rei^nn^ on map of U. S.) ^^^| 


^^^^H 


litiii iron] the Great Laltri Teisiun ^^^^ 


^^1 


Leather froni Chicdcoaotl the Fa»r ^^^| 


^^^^^H 


Wheat from MiwAiri, K^uisi^ and ilic Nonh West H 


^^^K 


Lumber irotn the Great Lakes Sraiei, Arkamai> Loimbna, ami H 


^^^^H 


the Sot^th H 


^^^^^H 


Outle snd ho^ frrffit all the country aroifriH ^^^| 


^^V 


Cloth from the Eaut ^^H 


^^^E 


Tobacco frccn Kentucky ^^^^ 


^^H 


Zinc and lead from Miseouri ^^^^ 


^^^^^1 


Coal lrc«D Illinois ^^^| 


^^H 


Whf St, Louis can gee thoe tilings ea«il)' ^^^| 


^^^^F 


Central location {Vtc vnap.) ^^^M 


^^^L 


Coal near in Illinois ^^^| 


^^^^^1 


Ifany nulrnndt ^^^| 


^^H 


Rit«n>— ^nuch Ubctl bcfoic railroads arid »Itll toed for coal, lunv H 


^^^B 


her. and bulky freight ^^fl 


^^^^^1 


>len— tnany in St. Louis since so mueii work is to be done ^^H 


^^^1 


Money. Men bring It where it can be used. Much is reiYived ^^H 


■ 


from the vale of products ^^^^ 
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4. Sl Louis OS a dLstributing point 

a. Wholesale stores; traveling salc*men 

b. Buying goods in other cities; goods needed in the trade territory 

of St. Louis 

c. Factory needs 

d. Grain elevators 

B. Needs of St. Louis. (Dependence upon other cities, upon Missouri^ 
and on surrounding states^ 
L Food: wheat, corn, fnitt, vegetables, meal, milk, eggs. The farmer, 
the manufacturer, the railroads 

2. Clothing: wool^ cotton, silk, leather 

3. Shelter: lumber, stone, brick, iron 

4. Market: people (o buy its goods 

5. Raw materials (Trace from source to St- Louts)- 

Missouri 

L People and occupations outside of St. Louis 
A- Country life and occupations 

1, Farming: (agriculture, including stock farms, dairy farms, tniclc 

gardens near St. Louis, fruit farms) 

a. Parts of the state having many farms and people on account of 

(a) Surface: gentle slopes, good drainage, few rocks at surface, 

scenery 

(b) Soil: rich in plant food 

(c) i«ng, warm summers and plenty of rain 

b. Parts of state having few farms and people on account of 

(a) Surface: sleep, rocky slopes. (In such regions only valleys 
along the screams have rich soil.) Free use of maps and 
pictures to learn this. 

B. Town and village Hfe and occupations 

L Relations of farmers and people of towns; mutual services 

2. Towns and railroads 

C. Other cities of Missouri 

1. Kansas City, St. Joseph, Hannibal 

a. Location on an outline map showing the Mississippi, Missouri, 

and Meramec Rivers 

b. Centers similar to St. Louis as to occupations; Kansas City and 

St. Joseph prominent in meat and flour industries because of 
location 

2. Joplin and Carthage; location center of special industry of lead and 

zinc mining 

3. No large cities and fewer towns in rough parts of southeast and 

south -cen t ral ; some lead and zinc mines 

4. JefFenon City, coital. 
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United States 

I. Dfvelopmcnt of general ideas of the United States from maps and globe 

A. Position: on globe and in North America; in temperate zone j teach 

zones without teaching causes 

B. SizCj shape^ and surface 

1. On an outline map that shows stace lines, color Missouri, 

2. Journey from St. Louis easterly, westerly, northerly, and southerly 

to the limits oi the United States. Scenery including great 
river^f great plains, highlands, mountain ranges. On these 
journeys learn Atlantic and Gulf plains; Appalachian high-^ 
lands; great central plain, including Great Laices, valleys of 
the Mississippi, Ohio, and Missouri rivers; the Western 
highlands including the Rocky Mountains, Sierra Nevada, 
Cascade, and Coast ranges. 
!I. Some foods of the United States 

1. Wheat map- Write names of states prominent in wheat growing and 

color same. 

2. Physical map, for surface and soil 

3. Rainfall map for rainfall 

4. Text and supplementary readers for conditions required and ful- 

filled in wheat growing regions 

5. Names and locations on map of greatest wheat growing states 

6. Relation of Missouri to wheat raising 

7. Farming processes; seasons, pictures 

8. Shipping needs: include elevators, railways and Great Lakes; pictures 

9. Manufacturing. Locate and ^nd advantages of Minneapolis, Chi- 

cago, St- Louis, Indianapolis. 

10. Export of surplus 

Note: Wheat is grown more or less in all states of the north- 
' em region, also in Washington, Oregon and California- 
Avoid impression that it is grown in limited regions but put 
stress upon great regions, 

B. Potatoes 

1. to 4. Treat somewhat as In discussion of wheat. 
5- Notice correspondence with wheat states: Missouri and potato grow- 
ing 

6. Farming processes 

7. Shipping needs 

C. Vegetables 

1. Relation between truck gardens and cities; scattered industry 

2. Sources of vegetables in the north in winter and early spring 
5. Advantages of transportation 

a. Refrigerator cars 



IS THD JOURNAL OF QEOQaAPHT [Tol. 14 

b. FavorabU location, available markets; North Carolina, Florida, 
Arkansas, Texas 
4. Manufacturing 

a. The canning and pickling industry 

b. Regions: New Jersey, Delaware, Maryland, Pittsburg, Baltimore 

D. Fruits 

L Oranges, lemons, grape fruit 

a. Localities: from supplementary readers and text 

b. Climate of regions, as suitable for producing 
(a,) Heat conditions 

(b) Moisture conditions 
in Florida 
in California (Irrigation) 

c. Shipping needs; refrigerator cars 

d- Shipping points, Jacksonville, Los Angeles 
2. Apples, peaches, grapes, strawberries 

a. Localities: Delaware, New York, Maryland, Ohio, Georgia, 

Michigan, Illinois, Missouri, Colorado, California, Oregon, 
Washington 

b. Climates; contrast with conditions necessary for citrus fruits 

(a) Heat and moisture conditions 

(b) Irrigation 

c. Relation to truck gardens 

E. Meats 

L Ranch products 

a. Grazing regions; great plains and western highlands 

(a) Character of surface 

(b) Rainfall 

b. Conditions favoring herding rather than farming 
c States 

(a) Highland: Montana, Wyoming, Idaho, Colorado; New Mex- 

ico, Oregon 

(b) Great plains: Kansas, Nebraska, Dakotas, Oklahoma, Texas 

d. Work of herding cattle and sheep; show pictures- 
e- Shipping needs 

f. Manufacturing 

(a) Centers and advantages; Omaha, St, Joseph, Kansas City, 

Chicago 

(b) Dressing and canning 

(c) By-products: hides, tallow, glue, fertilizers 
2. Stock-farm products: cattle, sheep, hogs 

a. Location in regard to farming: com belt, oats belt, hay states 
b- Location in regard to rainfall 

c. Location in regard to farm crops 
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(a) Feed in siimmcT and winter 

(b) Use of poor land and woodland for pasture 

d. Locations for sheep contrasted with those for cattle and hogs 

e. Relative importance of stock farms and ranches in supply 
F< Dairy pTodiicts 

1. Milk; location as influenced by cities; widely scattered 

2. Butler and cheese: New York, Ohio, Illinois, Wisconsin 

3. Relation to farm crops 

4- The creamery and cheese factory, a country town industry 

G. Sugar cane and rice 

1. Locaticn, Gulf plains 

2- Surface and soil 

3. Rainfall and Cemperature 

4. Special requirements for rice 

5. States: Louisiana, Texas^ South Carolina, Arkansas 

6. Farmmg processes; special features; negro labor; the sugar mill 

7. Manufacture of sugar; New York reveries 

H, Beet sugar; Michigan^ California, Colorado using irrigation 
!. Fish 

1 . Localities 

a. North Atlantic coast, cod, halibut^ mackerel 

b. Gulf coast 

c. Great Lakes; trout, whitefish 

d. Pacific coast, salmon 

2. Conditions {Text and supplementary readers.) 

3. Shipping: fresh 

4. Manufacturing: salting, drying, smoking, canning 

5. Centers: Boston, Baltimore, Portland 

6. States: Washington, Oregon. Maryland, Massachusetts 
J. Oysters: localities 

1. New England coast, Long Island Sound 

2. Chesapeake Bay 

3. Shipping; fresh 

4. Manufacture: canning 

5. Centers: New York, Baltimore 
K. Salt 

K Localities: New York, Michigan 

2. Conditions 

3. Process (Brief.) 

4. Importance in manufacture of salt fish and meats. 



20 THE JOURNAL OF QBOQRAPHY tVOL. 14 

OONDinONa IN OHINA 

From the Annual Report of the {British) China Association, 1914-15, — /otfr. 

Am. Asiatic Assn. 

"The Republic has jiistified its existence in a remarkably short space of 
time. It has re-established the authority of Peking over the Province*, has to a 
great extent suppressed disorder, and has inaugurated judicious fiscal reforms 
on conservative lines, as^ for example, in the case of the Salt Gabelle. 

There is an element of weakness in the present system of government in 
that it is mainly dependent on one man — the President — but the country may 
count itself extremely fortunate, while it has been passing through a period of 
violent upheaval, in having a strong man to direct the course of affairs; a 
weak leader, even with the best intentions, might easily have landed the whole 
country in anarchy. China has the good iortunc, at this crisis in her affairs, 
to have a leader who not only knows his own mind, but also knows his fellow 
countrymen, who has decision of character and the courage of his opinions. 

It is cleair, however, that there Is a great element of danger in any sys- 
tem of government which is dependent on any individual however eminent and 
capable." 

J. 0. P. Bland in the Atlantic Monthly. 

"For the present, it is sufficient to observe that the great-man theory of 
government has once more been vindicated m China, and that, at a time when 
ail the western world lies under heavy storm-clouds of war, the Celestial Re- 
public shows signs of successfully emerging from some of the most grievous 
troubles of its internal disorganization. Yuan Shih-k^ai's recent mandates are 
an intimation to the world in general, and to Young China in particular, that 
the ends of autocracy have justified its means, some of which have been un- 
deniably "frightful/^ and that, political agitation being barred as a means of 
livelihood at Peking, benevolent despotism is in a position to protect the 
stale from the dangers which have so long threatened it from within. Of those 
which threaten it from without^ this is not the time or place to speak; but, 
given a solvent excheqiier and a little luck, the Velvet Glove should be able 
to deal with them also.'* 

Excerpts from J. D. Wkeipleys Article "East and fVest" in the Fortnightly 

Reviftv 

The serious error in Western thought and utterance concerning the China 
of today is the assumption that the China of yesterday has, by some hocus- 
pocus on the parrt of the revolutionists, been sent into retirement with the 
Manchu dynasty. There has been a substitution of rulers at Peking, pledged 
to difTcrmt things, but the only successes recorded of their administration have 
been accomplished along lines familiar to Chinese politics and government for 
many generations past- 
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"The i^lianin tn nHof p^acf in Chinfe witl rfwnr JrHvly, snct will hr rntU' 
ureJ hy xhc .iiilri^ cf orw iniliin*^ coiKiruarJ. Thr dotriie awa^ wiih 
trrgiry ports ihc utiiny i*i the whole cixinin' for forciij^cts. tli* raiaibliahnicot 
oJ a nalMrinl ciirn-rK)' aflJ bnnkini: ay^em itie baiMinK up ot 4Ui3nK and 
juH liXAJ tfo^cTi^incvits, A corntpricfi-^rfe iJmici tat ration in Peking, an c^tk- 
ffvr fivAl ^^vem, i (tronff ^hi^Uc iTir> und navy — ihetf ure ihin^ yet to 
come* utd Ihe ruait t« Ume aiid full oi lAMtclts. 1 n vhr mrjnnmc, rh«- nere ngih 
of eluiractrr and imtEl^nw ot fuipotc oi the Ch'Urw: people It a ifiuruiice of 
thf continurJ ifnmuf£l>iliiy uf the nation. It it an elusi'vr <iu«lit>\ thi» Mrencib 
o( Chincw ekAr4>clcr. one dil^tntlt lo tle^ne. yet deeply Mt by every Wcsteenee 
wbn awM:»:ne« wiiH tHera. The Occidental who lit'** many rean in Chini 
nrtrr niikn trtieX tit^adif^y :L^ain«r it tn mMt citfs he it iiA^amped in the 
Jeptlti oi Orirnuliiin^ In ncAily even' atlier ctjuntty wliere the *»hilr incr 
!uo establtUicd itieU inii>ni£ Jtn tlicn populatfon it beeomei ihe domiaani force. 
TTic whfte men toM-er oboi-e their turroundin^s* and Arc the ncknowtedzcd 
mpenon, in auihority at least, of thou: about them. 'Iliifi U not the eve m 
Oiinft." 

*niie iCTUfESl^ fof DEJj^ence is rhc f.tnz^e purpttae ol the Chinrae, and it « 
■ tWitZ^t the crurlty And terror of which are hard n> fealize. They Are a 
prurfu] ppnplr, intent irpon tbrir own enM- Qht^tiy diu^rrr^ an:l a tfrnblr 
'nortHliT) rroiu iiaiutd (.aumts Imvc w t.hcapeiicd life ihjl it LUunt>< vt iioib- 
in£. TIte uiuniir ittcU b u&;ly and comrnonpUce to tite eye, and ihc life of 
the truw ot the people i« sordid to an e?(lrenie- Avray from tlie Ire3t>' ports, 
aifd oot of iicht of Pcfcin^?. it tnatierv not who mlrs the Stil^. Thf woik of 
the Chinese people U to get enough to eat. to wea^e on hand iortrnt riie ncurl/ 
£200.000.000 worth of cloth, not imported or prodiicird hy Clunpse mflts^ 
netileJ tn cloche over four hi^odred million people. Great <aie« are Uckio^ 
t\^en in w^^i>n-road txnninonicittiori with other comm una tics* It it in thcae 
ertai eenten of population that the giafs of the people \m. It is Irons the 
mrrftunding Und that food it (ec^ired by *<rop"lously tetvimini; to the tttne- 
worn unl f^ery ounor rjf rrfu«r. antinal :iiid hiini;tri, :\\»i ii^ fertility may he 
kepi at pradudn|[ potnt-'* 

''Then it one nation that docv understand China, and that i» Japan. 
Wtth a ^-mpoiherK iue«iial outlook an4 an avowrd purpoie to grow creat 
throitifh the wealtli and neteuiriei of her vast neighbor, Japan haa see hprwif 
the ta*k of d^iminaFirs lite affiii* of die Far Fait — or. iu othrr wortl*, to »e- 
nite thr hr^t rhar U :o hr had in that pan oi ihc world for hrr own people." 

"In the n^eantimen J.ipin pro'^rcssc* apacr toi^arilt iJie pual of her anabi- 
liof). I'Ontf ofio her nateivnen abandoned tdl thoo^hct of Hie Philippine*, for 
ther had pro\"pd iinfa^^orable lo Japancw lettl^oient. There k no tfuiuffbt of 
rtal WAT ^*ith the Uniicd Ststc*, lor there ii mo lizile to be fpiined. E\rry- 
th{fl|f points to « placn path im ihe fnmre, ihr farming: ot China lerritorialljr 
aiid for ccnniieriiiAl i-ain^ If i« a natural ami logical outlet for Jj 
merxies, and no country n better titled iai thii campaign, 'llicre ire a 
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<l[tid ttrattunJ Japuick imvt mtdmt in Oiui4. They apeak the laxiputc, 
^opt tiK aaiwKn and cusEoin* of Ou; C^lack, and cKCcr to tbdr wants wi^ 
t ^hf^wdncM ftnd coiapUtcncw ynkAOwo to trad«^rf of otbcr it^iiorMlitiei," 

"Jac>an » i grtit Poivcr tiMlajr, and u Iq htconne firtatrr, Jot ibc hi» no 
•erioui rivil in that part of the w^rld orer wl^icJi het tvij ti ?o be otended. 
It 11 with Jatnn tbiic tbe W»c will be nmipdlrd to ttcat In the final srtd^ 
mtni oi aJI Far Fa»£cni Afhiri; for irith a pov-cr arid Aiprenia;y wkich tan' 
nQi be cha[leni:rd, her ^utcsmen have eood rvaion 10 feci «urc of their grouod. 
Japan i» even na-A- the Dklator of the Orient" 



Fnm fht Ntfrtb Cktita f>j% Kftvs 

To aoy izreac extent, homver, ChineM unir>' m the political icme wxi 
almoNT an rrapooubiUiy. When ifttrrmurM waa a mailer of daj<, weetv or 
months, urnultrirrfius ^liim wu> sui iiitptMibilily. MorravrT. there «3u never 
a time utne ilic ihdliitmi uf K'ieo L^ni; m 1796 when the vrenltnev oi the 
Ctniral Government vtma not a 9ttmui]u» to rebdlnn. The province* became 
a law to themielvet. They armed for their own defence. 'I'hey had their 
own Ifttlf na\jf^ if thrj- haippened 10 be placed on the Csreai River or the coast. 
They ^uxnetinva foiiiEhr for iheir ovm Hand, liVe HaI a' the W)tic!, but xhtf 
trould not fii^t for cMh oihtr. ]1<av f8t thinir^ luve c^ii^ed ai thib present 
time U becoming mnfc and more flppa^ea^ .Without ^lti% 90 far tA 10 aay 
that provincial particukhttii b a thine ^^f *he pa4i, we ma/ lately declare 
chat the growing loltdarity of the countr,e k such aa moat to utoni^h tlio*e 
«r}iu have lived WfEei^t in it. How it hu come about is liniple enough. For 
men to be brvuffht lottetlvr politically, rndtiiuiull)', nr iithrrwLir. ea^y meant 
of communication arc a tine tjua tatn. Thc« have eo nome cxccni been develops 
ed. We have had (team on the cxunt and the rrvera for tt^any ftAn. Now 
there ite thotjsand* ai tni[c« of rail^-oyt^ And teo^ oi thounndt of ntles of telo^ 
fcraph wire*- Greater in edea nen than ih^w, there it the power oi a 
ubiqukouf newspaper prew* slightly separxtlft at times, hot as a rule tending 
to conaolidatioTi. Politically eicri Krtaier chanjrci bive taken place. The 
Manchiai lun-c Rcnc, never to return^ and with tbcm the cro^tcM of all dit- 
ruptive aflcficie), 'i^ lint repxbljcuii^ loo> have disappeared to a larffe ex- 
tent, and with them the crudeit of thtir mi(taker>, if w^U-meont innovntioiH. 
Sr that HI tiif momrrtr ^tc wr ihe ciipinl arid the cimntTj' ruled by nn admin- 
i»rT8iinn cnmpofcd of xn adinixiLire of mnvervatrve and proerntiive clemcnia, 
precisely ilie kind <jf coinbinAtJon ]ikc)>' to comrnend Itself to the awakened 
mind of a c^ai people like the Chinr»e. lite pa^t is not loreotten, and the 
present is busily engaged in Ujh^ upon it the foundation of the futur*. Tbt 
fear expreBed b}' radicil* that China l» falling back into the ilouf-h of the 
pant « hardly vironli 1 thought- It a itnjK>™bltf tor Cluna to go back. Every 
token «hnwn hy rceeni rxperterKT pDinit to prDgFeni. Note especially tlie suc- 
ctas of such lefomu aa that oi the Salt Gsbelle. Mo«t porticulatty of all, 
the recent financial maoomts should be ^vcn their full weight. The (uoccn- 
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M rMttz o' fnfrmftt iMm meaiM nvn tnorr tn Cbiits ihin fn orh«r liftdtj 
and ire hav« vm wtuu lUn luccen hu Iwn. W« have seen a tcorganna- 
don of oilicaTy slTcngtb, and the dUippcanuxc of rebcUTon before it, end last, 
but not Itsist, w« arc now vritnet^ioiE the edeci of pressure by JapM. Ffom 
Cftnton 10 Moncburu, ittxn !h« coi^ lo S^cc^unn, ihcre ate ugjw ihai Cbaiw 
t!» Difpcncd »tfid DionntKKlicd, ha« bvcmne China i^ Unieed, a Mfpp*i%- 
fttnnr ia China tEtr Sann|r, 



ODEBENT HATSRIAL FOR TH£ QEOOHAPHV TEACBER 

RjCE CutTlVAnoW IW THE UwlTtD STaTM 

IrriiEiiiion n a necnary in profitable net culture, excvpt in iaty»fed locati* 
tMc& vrlioic wiiaunal ninldl b very biKh. In imcral, iberdorr, a plentiful 
and Gis*\y mxcu^bk water >uppl>- \% the Kr«c rc^uJMCe H'Sere rice U lo be 
ErDwn> Rice thnvici bnt in a warm, humid climate. A crawin£ MaK4i oJ at 
least 135 dafi and a tich lotni or clay »aU level mou^H to permit economical 
imfcation, iinderlnm by a tij^t fonrstion throush which water will not per- 
cnlirr rrvitly, are oiJfcrr condinon^ odly second in importsnce to the water 
tuppi)'. if ihc crop I:* iij be pioduccd on 4 pruftuldc ttLuJc. Tlirc tximbZiieiJ 
conditicmj arc found tn various acction* aluni; the Suudi Atlantic cotttx, on the 
pT«jries oi muihweMem Louoiana. -southeastern Tcxad, ea^itrn Arkonsoa, and 
the alluvial bndi along ^^ Misai»ippi River and itt tributanec tn tfao« 
States and in Mi^dMippi. 

Almoti the whole oi thr present rioc crop M ihe Uni^ States is ^rown 
in tbc feaJon> naiiird, although rice fields iion^ brine dtrtlopcd in ^tc Sacra- 
mento Valley of Culisornia may soon add a conaidcribic area to the ^crcaee 
devoted to this crop. For many years the Carolina rice fields produced r^carty 
all the rice grw-n m the UfiiteJ Sutrt. but the Civil War gnatly injuted the 
industty: by far tfw lint"' P="^ "* '^^ "<^f ^'^P *>' ''** United States n now 
produced on the prairie laud* of Louisiana, Tcxa*, and Arkansas. The m- 
duslry if new in Cnfifomca, b»Jt promiitt tn become of much importanoc in cer- 
tain KCtion* of iNt btfltc, especially in the frnctamcnio Valley, wE>rre water 
« wmrtd for irriK^iion by gravii}' flow or by pumping from streams. 

In the thrrp prmcipal ricr-ifrowinE Sratrv— I>ini'iuinH, TeiCHV *nd Arkan- 
M»*^ill bul 2S prr (nii r>f rhr irrit:ared land in rice is supplied wilh \«aier 
hf putnpioft, and welb afford a lupply for ^kbout one-tlnrd oJ this srca. Sonic 
of thr [arzcsi tnd be^t -equipped punipinc plants in the world ate located 
alont; the itreAnu of wuthwestem L/>iuiiana nod loutheutem Teitas for utt 
in rice irriiiatioft,— [(/, S. Dtpi. Jgr. F^trmrrt' BvUrtin 673-1 

TfcAPPiC ox AMBBJCAff Rivuts 

T%«1 river traffic in the United Stares ts now generally local, and lone 
Tum by throuf;h fast sr«aaiciB a ihlnK of the p»t, is sltown by in iitve«tif^' 
tioD of water iramportation in this country trhich the United Statn Depan- 
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oicni of Africulibfc has juM cuniptrtrJ. Tlic rt««lb of ihr iniTaiicAiiun luvir 
been published under the tilt? of *'lnU(iJ Boat Scnkc " a buliclin ilui drak 
in particulM- v^iiti trdiff^t r«tn, tinir of truvnt and \vngKh oi routra. 

A fnv hundffd nmln, Uic lAvmif-Jtur lound, it mutUy lite muitmun nin 
for uty itfsmboaT* un« of 4(K> mllu ur tccrf beinj itior« rxcfptional- On ooty 
25 of tht 102 rfiittn fur iivhich ihw infflmurion wni nnilnhtr. wat tbr arrr- 
>ec tnic oi 5pcfd over 10 milci m hour mW iji«i 37 it wii» lew ilun ^ix. An 
wcro^ At to or even six cnilcs an hour unouiit^ ti> 75 or 100 mtlc? m a iiieHi'4 
nin, which u a j^ood r^t? of s^ttd for locn< fn*i|chr tfiiftk. 

In the Hail, the pnncipal rwiitt 0I ^inaitwa; linn fndudv t%otr of the 
Hitduwi Rivpr and thr Chrwpcakp Ray. On the Huibnn thirtE tt conHidrrnble 
variriy oi trilEt. — through *<fivicir bci^^rrn New Ytiik Chy and Albany, a 
number of ihorter routo between various dlici akns ihvi line, jmd, thirdlr. 
die ihrout^ traffic ol canal bocO carryins caqfoes from the Cric Canal In 
tidfiv.itcT- In ChKtpcike Bay, triftic radiate* principally from tbc ritict of 
RRlrimorv, WathtnuTon and Norfolk. Through smrice herwrm Baltimore 
and Norfolk, Baltimore and PhrlaJeTpbis, Norfolk and Wa^urr^ort, and Nor< 
folk and RkhnTond i» matntaii^ ihrmiuhout rhe vrar, 

The lon^nt routes &tc to be found in ihe Mij^^pt>i Valley. From Cin- 
dfinotj, for cxuDple, rei^Ur Jine« run down the Ohio and Mmifnippi Riten 
na far u Memphj*^ a di^itanc? of 749 tnilw. Another Iniportant rK'rr port H 
St. Louk, from which regciilar linew run us iar in one direction -as Si- Piiul. on 
the upper \ftwimppi, and In onotlicr, dcmm the river to \fetnpTtis- Other 
line* rcftch Kartuis Ciiy. f'coria, lllinoii^. and mount the TenneiL»ce River as 
faraa Waterloo, Atabonia. From Memphit- through boar* nxn to Vicktburs* 
wherfr fhej' connect wilh boiTi for New (.>f!eant- 

Ne* Orlp^an* k th^ rentrr of trvml ira;inn>nr rnutr* in ailriirinn to the 
dtn^ci vnr up la the Mrniwippi- One Itne follovth tlve Red and DIack River} 
ro llan^KinburiE, Loubiana. and rirtoua ot)icr rooitci tra\erw ihe network of 
riren, hnftn^i and canals in lovithem Louuiona an htr iivr*t v* Bayou Teebe, 
and ■« fnr north ai the Red River. There it aSso contMlerable tr^if&c ua Lake 
Pontrhanrftin. 

On tbr Pfici^ CodEi, an imponant i^item oi n^aterwaii con*nl* of the 
rivers evuptyiuk: in;o Sui Franc[»co FUy. And here there u a nch truck region 
whicb i» not con%-cnicrily reached by rail. Nut Is compnranvely en^- oi aree«i 
by boat. S*n FrancJKo, Sacramento xnd Stockttwi are the principal center* lor 
thi« irnffic. A teeond Co»t vjtrero contl«n of the Columbia Rirer anJ i» 
trihuradr* From Portland, steamer* r\in dmvn The C'dumtua to Astoria «nd 
tjp as far a* Critio Falls. Alunf the Celilo Fall* otl*i hoots teach pwntfc nn 
the upper Colunkbia and Snake Riven. — fConvnrcrrM/ Amrriea.] 

Thb Wo»u>"s Food Harvest or 1915 

Much Getnuui land formerly used for putura^c, for >ucar<bc«tt, and for 
non-8|:rkullural purpo9o» ha» thi* ymr been devoted 10 potatoes cereah, 
bnflfi. and izarden crop*^ The total volume of food thut produced will prob- 
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nblf prove mach (^reairr rhin in an>- fonc«T year. Th« lamc tiling 9ec3i* to 
be iruc^ot Auitria. Ali reports frrmt Vwnna refrr ro Ui« hirvnt teauxt in 
AuatTia «nd Hitn£u>' ^ «niisu«llx bo^inriful, Tlir >«ry dd, tht ivry young, 
flic wocncfl, !l»c A4I prricH»tt>. ihc city #olk«H and ilir wldlcn on furlough 
hnvc «)] Kflpcti in ni^inc And UAnrttmc the cn:fis. 

Vtt; litclc inforniitiun hu ujhk fruin France irj^anlinK mrrenr cropt: 
but Fnncc U n ttrmini: rauntf>' and cirduiarily proiluca aatpit bread mfttcriftL*!^ 
Thift yQfi tvpply teem* to be r>n a nonnol ba»i», llw British Lftlond* twrtr 
pnnlucr food enough for the whole population^ Tbey ivdl in one vntf or 
viDther biir« raaintiunrd tJieir avrrage ttiit i^tr, and Oermtny't tuhmanne 
onnpugn Jim nni i^p>iiied in nfiy apprrHaMe rttrnr rhr fariliiy wSih whidi 
Cnetand can impon nil that ^bt iKcdf irmu Norch aftd South America, Aua- 
tralukt Indut and part* of Ainra< Stinrjtatcd by the hicH pvicc of whtftt 
»d the Europtan demand, American and Canadian famtera mcreMe^ thrir 
actOftge oi cerea!« fne iMi waion't crop 10 a verj' marked cttcni. The remit 
la thai. aoDfifdin^ to the ntiinatn of the A^-rii^iihun] DrparUnrnt rarly in 
July« tbr wlicat yield of the United Statea vrJll be fai the tlimcs^i in the hh- 
tory of the country, soiniE well bn^nd the unprec«dcn:«d crop of lut yctf 
•nd renchins a tatal ci almoit a Thousand million huihdf. lliere were, hovr- 
rver, tn tnany parte of the country-, ver^- bad conditiont during The perioid of 
the TiprninK and haTV^rmg of the winter wheat, whieh will havr oni«ed a 
ihrinksee of millions of husheU in the final rruicomr- In any cant, the United 
StAfc) will have a larcc wheal surplus to export to Europe tta needed* TKc 
Cinsdian vrfieat crop, panjeulariir in iVlanttoba, Saikatchovrin, and .Alberta, 
will be harx-ested front n i;tcut\y inoteufted acreage, but ntimaref o( the total 
crop, af eompared with thur oi luit year, are noE u yet to br regarded aa tuHi- 
demly acniraie for final ^xc[franoe. It i« probable rhat tlte i:rap vrill fo be- 
yond iwn hundred million biiftheU, equalint ilkai of the Dakouw and Minnc- 
uca. 

Ttiere lu» been «nwonied acrieulturoJ effort in the Empire ol the Ccar. 
The Runian wheat crop, accordin^jty, » rrportrd m the |rreAirsi, both in acre- 
tgfi and tn yield per acre. That RiK^ia has ever brown. It if- pre^amaMe that 
wye and barley (the "blai:lc bread" cercdh) are beint hjive^ted in auKoicntcd 
Quaniitid. Tberp !« a Urt[c lurplua of the I^K crop in ihe Ru^^ian craoar' 
ic» and (lorrhouK). This i.^ partly due to the cutting off of facilities for ev- 
p^Tt, and al«o in pan to the use of the Ku»ian milroodt by the Eovcnubeni 
lor military purpiKn^ Thi« cMmoier. large amountt will perhaps have flone 
Ottt I7 way of Archarigrl And nthrr noribrrn pornt. It i» alleged that until 
wilhiiT a few tvceks pdst con^idefablr guanticle^ of Ruifiin wheat found their 
wav into Rumania, where they were in part tnin«»hippcd to Germany. — 
IFrotn "The Progress of the World," in the j1m/ri<tm Rftirw »/ R^Htwi 
hn Attjpjat] 
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Tlip MbuxiH n ilic imxlilieii rivtr in ih« Xliwuippt Vitl«y; ii cairitt 
fiKire uJl thin any other Ur^cr rivri in ihr UnilcU Sum rxccpl pu««d~bly ihe 
Rio Grutdc uid the Olorftdo. For cv«iy fquar? niik of co^uitty drait>ed U 
corhtt ^owMtrcfiiti 381 (on» of <!ts*olYcd and Mi>p«nilr>d m^icr nch yoir. 
Ifi other wordK tbc rivtr fraihcrs tnnuill)- irimi lh^ coiintty that it drans more 
than 123.000,000 mu of *f1t m4 toluble nuticr, *o«nr d which ii distribcio 
t>\ti the flood pbin« bflow to form jitoditnivr a^rulnir-i1 \inds, hut mmr of 
wbidi lind9 its wfty ai l^t to Hk Gulf of Muko. 

Ir ii by mcam of d^tA nf thit kirid iHit zroloe;i»t> corapulc the rnfc ii 
which the Und« art btine eroded nwny, h hftt been ihown ihAi the Mbtouri 
Rirvr h Umwa^ ehc MirfACr of the land dmined bj- it ftl lh« rftit of I foot in 
6A1^ jr»T^ Thr utTfAce <rf the Uflrtr^^ States s* a whole is now being «vm 
Jonn ai tlir tnir uf t (out in 9,120 ycmi. It hiu bcai otinuird thai if thi» 
eronve aciion of the »trr«ni» of the United Staioi could bivc been coiKen- 
tTvtcd on the Iithmiu i^f Panvni it would have dug in 73 li^y* tlic canal which 
h«s jmt been completed, ftiicf 30 ytv*' work, witli the most powerful ap< 
pUtncei )«t devited by miiv 

Tm States r>f thr Union are dtAined in pnir by Miumin River. Rivng 
at the Hed K>xk (..-ilc«, At an elevation of 6.700 feet above »ca level, the Miv 
wuri devenda through the Rocky Mountains and nncTeo onto the hro«l 
ptairte Innd^ a iew mile» belo^\■ the dt>' o4 Great KaCIa, Munt, Wiihan 10 
miln of Great Fi[U thi?rr are fwt ^reac drop« of the river anj an af'gregite 
fall of 612 fee<- FrcDn rha pofnt it » uccouotrd ■ navignhlr itream with sn 
ativ t^rxie. aTtd iii paMiii^c throuKb the D4k;>t4A ^cid aloni^ itie botdcrt of 
Nebrdikn, Kan?Jj. and lews ic reccivci :be flow of Great tdbuune^ so thai 
A* ii CTCd*o« the Sraie of Missouri ind joina ib-c VlLisiuippi < short diitODoe 
nbove St. LouiK it becomes one of the IniKe riven^ of the world. Iik total drain- 
Hjcp area k nbouc 492,00f> iquarr miles in eitetil. 

Oil Shoshone River, in Wyominc, a tribi*tary of the Bighorrip which in 
turn \% tributary to the VellovvAtone, is located the Sho»hone diixn, oik of the 
hiche^ of it4 kind m the world. 32S feet from foundation to capttooe. This 
structure was erected bj the Governmertt to imfiound water for irri^don on 
the arid Und« in the valley of $hoihone River k>eto^-. Another grrat striic- 
tuTv of a timilar kind U located in Wj'OfntnB. on North Platte River, which 
joiofc the Miwoiiri ocAr Omaha, Nebi, Tliii^ ii known is tlie Pathfinder dam. 
and was alw erecteil by the Government lo impound water for use in the trri- 
fiation of lands in W>^>niinc and Ncbnuka. Another notable «n£inc«rina 
structure in the <lrAinji|^ ba^in of Minoun River fi the Itellp Fourche daqi, 
erected acro«a llie river of the same name in South Dakota hy :hr Gm'emment 
to inbound waier for iiiiBiation. Thit, dani ia au carih oubankntcnt 155 feet 
hJah and 1 1-5 milo lone con larnini: 1.600.000 cubic T^d* of earth liLi, Tha 
ii one of the K^ot^t eonh dams in exivteocc. 
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HEWfl NOTES 

One litndrtd anJ fiity peoone., motily wach»^ were enrolled Fn thp 
geoffiaph)- cotirwi at th* uimmer «f«!(ion of thf UnivtnUy of Wtuunun. 

On July iiT»t Pri^fnmr ImJaS Bowimn issuiticd ttifi dutin Si Dirccioi 
oi the AmcncAf) GtoerafihicAl Society u: Nov Vork. He ;iUo hold* the toei' 
tion of Ltbnrinn of the wciffty. 

Protettor N- A. Rmsww** Pfip^ no "Th« FnfuriKV Af clir Tnnccoa* 
rincnnl itlghwnfK of ihc L'rtilcil 5i;iir« on |]ir Prkr of WIicac/' rcaif tkrforc 
the ChkocQ fiKciuig of ihc A«»o<:iAiioo of Aintmoji Gcoer^phcrt, appeared 
io the June number of Stk^^i Sfifncf and Maihfmait^ (C^iaifK>)< 

One of 91IT former contnhuiui£ editors. Dr. Oiarleft McVlurr) i hn re- 
«i|CiMd fnxn hi* daal po^itioa as Si^p^fintendent of Schui^t of UcKnlb. IlL. 
Aivd profftAir of r>«da^-o^' fn ihe «t:ttc nomuil kIiooI of J}\at city, to arxcpl I 
iwu' poij'lwn in ilir Peahwlj- Trachere* C/>Uesf o1 Na^tivillr, Tenn. 

Mr. V. C Finch. biuineMt manaiger of t^e Uurnal of Gtatra/kf^ wlio 
Ihu brm ihnenr fniai rli^ U:iiveniiy nf WinDiniHin fur tev^ati mnnthc. rn- 
Sacrj in work on tlir V. $. Otpt. of A^ntulturc^ fortli-ciMnin; "Allu oi 
Ac^ciiltiirtil Gcozr^phv," will retxim to hi^ worlc in the univtnity in Scptcflt- 
b«r. 

E- V. Robinson, f>rofo*or of Kcc«omic4, Univ«^it>- of Minnesota, lias re- 
tuni«d trocn a year of rntJ?ncr and lmt\ en Europe. During hi* nbMnoe be 
w deeted lo n prafisionfiip of econiwict in Cotumbit Univenltjr, New 

Mi. George H, Ronrhnrli of the Untventftr o( Penn*)'lvanin, editor of 
the BulIrtiM of thf PhUttciftphta Cfographutti Sotirfy, i* in Vmcjc^uela miL- 
ine a icudy of the effects oi the Curopcai) wm on induttrul and comntcricia] 
Cioii^ttiotiA in tb«t count n*- 'I'he inrntiKation if being cotiducted un^r the 
juapkci of the Cnmecie Endowment for the Ffofnotion of Internxtional 
Pntt. 



TIk JuIv NulitMat Gevgraphit M^atitc contain* a Un:e folded mjtp of 
Euft^, rn colon. The roixazineS re^nt prAdtcc ot indudins Idige mapi in 
colore « to be commended. The Ju\}- number of the BulUtin r>f the Amtruan 
G^oenffkifoi S'^tiety alio conuin« a Urne foJdtd mip in eolor*,. — in ihi» case, 
of a pnriiofi of the Cftnadbn Rockirt- The ffra^rspfLjcru] ni;iga7.inK in Anierieft 
Sie npidljr n^ne to ihe Ttigh ttandud aiuined by the he^i Europmi irLa|>a- 
zine». No European maeaxine compares with ihe National GtosTaphic in 
canxlknce of iltutirAtioiw, but in the avtrage tjuality of the geogniphical 
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cbc bcM Eiuopun ■ufawin « Mill wpcnor vp nvn. Wc kmw oJ 
«i EaftvCM macftciike, huwnvr, «1bdk hat m ^eptrtmem oi '*Gc*cnph>ca] 

LlWfMBW Kid UaptT C^^ul » dW 04 the iTK/Zz/Ctt «/ M/ ^Mfrtf«a G#4frM#ili^ 




Dr. Wdfoffton jno ml Mr, C«rl O, Sxucr nf tlir \Mm^ nt Chn 
pvUidM A nlxithU "OattiM tor Tick Woffc m Gcocmtbr" in ^ 
J«^ Mffiker of ihe BtdUtim 0/ /Ar ^/«vr*rtfs Ct^^rmpkiud S^ttgty (New 
Yftrfc). Thr outlitir proenct th« plui under four nuoi be*d«: 

1. Fn^rstioA far 6dd wtif^ 

2. nddwtliads 

4. Ofiot irork after ilic fkJd tcuoo ptd-minvr ^ writing 
rrpOTt' 

Aa impemni cooit^uiion to ihr vvocr of f:bcul isMlofrj, unr oi a 
wriaof dmflAr ittwits, i» Monoszraf^h ^3 of rlx United Stitn Grolockal Sur- 
*rr> "IV Pkbtocnic of IttiUwii aoil MithJcAn anJ the Hittory of Uk Gnat 
Lflkch** by Friok [xrcrtti uiJ Frank B, Ttvl^. In ihb report tbc autbon 
har* contmued tbc dcEccriptton of tbr i^lacid dcpo&tts u«d tkitlory of th« GrcM 
L»kpi rfffioci. Tttnr tnipi ihow tbc nUlioou of ihc r^&uLable q^ ton * of 
mnniniH i^nmr^A by ihr t?l^~^l lobet wliich amtptH ilitf hcunt of l-okr Vfirhi- 
1[vn, l^r lliJEon. and l^kc Eiic. 



TKp GfO&DiEictI Survey ^ uncanbed »inr cc^w of the "Cftiiloeuv «nd 
JnJcK of cbc publfc»tlon« of the Hajr6(ii, KJn^, Fo^yIL anii WbMl«r «u^ 
vqn." rhr fotir gmt Fedfnl urrvryt vbov F«1d work nra» carried 00 bp- 
rm^cra 1867 >ad 1879, ^lico iJie Unurd Stiao Gcolopcd 3uivc>' «■» or- 
Kimced. Tbc publ)c«tic«i5 of tbcst early Govcmracnt oreanizatiocu cooiti- 
tute a rtorcbouie of fco£niphtc» BvolofCiCi cthnolofEic, and arcbfoloBic tnfonns' 
tiofi roiKcming the waUm portion oi tile United Sutfv 'llic Geological 
Surrvf bai no copwa of the pahlicationt of thro^ curve^-t for dBirtbution, but 
the index (nulleiin222'l iriny l^oSratnrd on Apfilicatian to ilie Director, U, S. 
Geolociail Siir\Y>, W'a&hinglon, D> C 



BEOSHT F1TBU0ATI0NB 

'aACrrtCAi. fviraci&i'-ii la i\v.n.t.\vi\^. W/ Wm. J. SuiherUnd und Cbnter 
M. Swiford. Silver. Durdeue ard Cc 196 pp. 1915, 
The aiithon sire refpcKltvdy the proident and ?be bead ot the depart- 
ment 'y\ cKH-raphjr of tbe Plattevflle, "Wis,, Nomiil Sch<xil. In lbi» littk 
bonk, th^ Authort put Into eoncretc form, M:fne ol fhe idess which Prrcfdcnt 
Suflieilind hit cfiAinpioned in various Addrnwi and paper*. The book b 
ba»d upon the idea tlutt iceoi:raphy in the iipf>cr cranunar ftades is most 
eflcctjvdy and moat interestingly taut^ht ihrouflh pnkctica] e:Kertiica or elemoi- 
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RECRITT PUBLICATIONS 



Urr bboraloij pri:^Ici]i% to be worked out by the pupilfli. A text twok, rtfcr- 
cnce books, M^d a note boi^k or? required- Book E, which ii»l» with the 
United Suits, is to be followed hy Book 11, d«atini; with South AmericA iiMl 
Euruaa. The chararcer of the "prriblmn" U vii^z'^ztd bv the following: ^VIly 
Khovitd farioTiri hr 'ocarrd ax watPralt*? \\"bar mflurnrr havr thr nT*r* nf 
New Eflvilaiid hin\ 'Xi ihc Jcvclofiiitcut ot mukufacturo? Why h ftsluii£ 
prcffitnblr off iIk- coa-^t of New rnt:]Hi>J ? \V^iy has fruit crowmK becon^e the 
leaJm]- irdutli>' of Fiuriiu? Wiiy h raififall u mea^^ ofi the Great PUin« 
weit of the lOOtli meriiliiui? Beiidw the pDblcnB wSich are 10 ht sol/ed by 
wnrkins up the 3n*wept tn u. >ierin of qtieitioniC, the book contain* te\t mn- 
lerui!, e^mml quntiom and pa^^ reicTCficn ta k Wf*e niLmhrr af rrfrrencc 
btMk*. 

Thtc the ftuihoTs oi this bnok» Iwth experienced teachcn o* ^ocT«phy, are 
workwe <yai a hiffhly i-duAble mctboij of tcaohine :hc (ubj«cr, there if not the 
t«««t doubt- E^^ry leachfT knmrs that the nrdifttty tcift boot nKihod of 
tndiftig 9fO|Enphy has noi jriven resultfi. Thr ]abQrator> nieihc^I h^ Wn 
wliodiiccd in ^ccitc hjVli >c)ioul^ and mtivcr»itica wilh varr^nc dc^rrci of mjc- 
<ta9^ Here a an attempt to apply the taborttory method to the crade work. 
The little book it a praieeworthy endeavor, worked out with dlouf:kt and (cood 
judgment- It dewrvet to nxceed. We fihall be tnudt interested to receive re- 
pom from tracfim who try rhf mrthod ard wp hope nnany will rmtkt rh^ trial. 



NEW TRA,NBCONTIN£NTAL GUTDE-BOOKS 

THR f Jnitrd ^lalci (imlogrial Survey baK rfvenily Wurd a giiidebonk de>- 
criUiic the Overland Rctiic from MiMouri River io th« Pad£c cout, 
and evcr>' traveler may now enjoy the luxury ol bcine "personally conducted" 
nttlioijt any other c»tpente than the dollar he must send to the SLpen'nteo- 
dent of DocunKfitt at Wuhmfrton ,D, C, to ntitain a copy. Similar guide 
bookK covrrinR the Northrrn Pacifc Houre, so tlcsely idrntifird with tfje 
E.euU uid Clark expedilbn nf 1803-1^06, the Santa Fe Route oJid the Shasta 
and Coail Route arc lo follow Mon*. 

'J>>r valu« of rhcse e^iidei ta travelers intcruted in their Dountry cas 
not be measured. The route U follov^^ed from ctation to (tation, and the coun- 
try along the way doscHhed and rxplairrd from tnany poinis of view. Human 
histon'i Keoloffic histary, agricultural and manirti! values — everyihirt£. in 
»hort. that can make a car-wiudow hcidjcapc viul and tntcresttne — u mic- 
dnclly and rapidly sketched. The lonK stretches of pnuric cotiiiity and end- 
ie» miles of de?ert, oUtr: to dreary to die uninformed traveler, an nude to 
teem with hmuan intere<t and identlfic information. 

The ^i]idel>ook< are full of items of Krnrral in:err«t that will ansrwer 
Kucb (|ur4cin» as :br averij-e InteLlicent irBvcIrr ;it cimtifiually aikinit. In a 
broad way the *rory of the Wc*t is a unit, ind the aim oi thi» description oi 



*Tiir Npr1hi:m Pnctflo Quldr Book ujd The Traveler's Guide to thL- ?ieifle 
Coart. e«TarlELff tlw Sboela Route aad C«oat Uso ar« lOw raady r«r dlotributSoiL 
11-00 aaoti, Supt. ot Doouia«QU. Waabli^toa, D, C- 
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ifatf wMtrm ITru^I ^xxtr* h ti> mm rhr nmk at rhe Amrrican citicen wfia 
dcfins tr> undcr^tviJ what hr v«s. 

In thr pn^panitiua oi the book on riic OvcHmii Rcmic (BuJictin 612) 
much inionnaiion already in the po«e«ion nl the Geotocrcal Survey- hw b«en 
tLiiTized, but tc Kuppftrmmt thii material three ^eolofiftf \mt fear made a field 
exiiuiin^iriiJii oi ihr miiri- rmiic!, M'hllf- nfv^al tdpngraplin: vurveyn fa? tlir ac* 
conipanviniE maps vrcrc made by fUinrqr cneinecn^ The route U covered by 
a serie* o1 29 complete and acoiratc mar^. wK>4i are ao arran^ ihnr the 
rcaifer can ufitoJd them one by one .ind keep cacb map in view wbiU Im is 
rsidins the T»r rrUiiniE to the portion of che raute it irpnaentt. 

TLe hook n alw irrrly illvttniEcii wh tialt-tone pUiei at i«nne oJ Hv 
cDoac itrikinfE ^iew^ and ob)oct« to be »een on the jouinAy ani vfitti pIcEures of 
prehtitoric animal* tbnt inhabited the Wat in aee« paM, when Ncbnukm uid 
Colonulo, for imtance, wefe hu£c cwtmpA frequented by iscrance bcflits who«e 
ifHiW mnunt ire new found in The rockt fomnrd frnen the iftnd nnd inud of I^ 
antirrjt iwjunjh, whtrb hivr tmce hem rlcv^ird ihouundt of frei. The book 
of 244 pofcs is » a v^hole di^iinaty popuUr in (liaracttr. Pticc S1.00. 



LASd£N F£AK B£LI£V£D TO HAVE 
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LASSEN votcano, California, spent moat of its energy la tea vMilcnl erup- 
tions of last May, according; to irpntu received by the Forest Service, 
and it rt believed tSat :here h IiIvU likelihood of furrhet de^triKCive out* 
Srpakx, Sinrr rhr uphravAJ^ d \fay 20 and 22. ihr \^nmo ha^ hren imder 
rhr ub^irivitinn of ^Hicei^ ni thr Ln^ten NatLooi] Kore^, in which ihr peak 
3t£nJ»i ajid for the last month a >olcAnolo0n of the U. S, Gtolonkal Sur' 
ve^ ha» been TTidcinf: a «denti1i: &lMdy of the mountain. 

The investijpicion* have confirmed the opinion that the enjption of two 
Tionrh* ijpo, whrn n tixtt nf mud was hkiwn mit ijf thr miuh ridr <if the 
crater and down tint Creek with lonsidcTabtc damasc ip Govcrmiicm and 
private property, was caiucd by the meitine of the n\ov on the peak, the snow 
watet n^nnrn^ inio the ctaxci nnd h^me converted by the moltfn lava into 
«team. Although it i« po*«iHe that thr vnkano \s iimply conserving its rn^rgy 
for anoihfr oiitbrf^k, the irdic^ition^ are. acconline io the Govemtnent xtA' 
vxt\a\tt^at an the ^roujiJ, ihat nu fuilhef rruiition^ ure likely to occur, ai Ica&i 
until ncxz spring when ani^ther influx of anow water mar caufc a fliKht dia- 
lurbance. 

The Unt atiihniiic report of the damaee done by rhe erupciom of Inu 
May %\\ovn that eirly rrpona were greatly exaefifTaieil- 
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HZSGIXLANKOTO 'WHYS" IN OBOORAPHY 



U VVhT 

2. Whr 

3. Wi»r 

4. Why 

y witj 

6. Why 

7. WT»r 

8. Why 
9- Why 

10. Whj 

11. \Vliy 

12. Why 
!3. Why 
U. Why 

15. Why 

16. Why 

17. Why 
l«. Why 

19, Why 

20, Why 

21, Why 
22- Why 
2S. Whv 

24. Wi:v 

25. Whx 

26. Why 

27. Wliy 
29. Why 

29. Why 

30. Why 

31. Wliy 

32. Why 
northern? 

33. Why 
ihe c<]iirnovM * 

35. Why 



WP 



36, AVhy 

37. Why 



d<i wc hftvc akcinatc Jay And nlehi? 

ii4> wv hive <hftni^ ot aruoncf 

An thef« occtti currcntt? 

arc thctv tida? 

ildck U mill? 

ftrc there cjivea? 

arc nearly nil caves in limettonc? 

da rrvcrs flow down hill? 

H<w* rfcw fnitn m Kummrr mjjhts? 

d<i floiidfi githrr in the (Icy? 

i* the tottiA ioiic 47* wJJe* 

ii It colli St the poles? 

has tile year i65-f day»? 

«loei ainkinfi oi che land give an irre^lar coatt? 

jire lake* common m mcnt glariatrd reff"on»? 

ate laket in fire^un course un rvideTice of youth? 

it the 90il iinialty better m rajtey^ ihan on hill slopes? 

Jo t\ic Tock* wrifhrr mon; rapi<1k in m<iiintnmR iSan eiUe^-hetr? 

are waieHalU in utreaoi* iu\ e\idencc of youth? 

ts the Hfd of the ocean lew irrTgubr than the *i;rf«oc of ihe 

do hish rocmnlain* caux raiofsll? 

i» Uie teirtpcrote TOn« 43* wide? 

do auid ban iorm in rivers? 

do they form idonit K»ne tea coaitt? 

are rliv^re i^bnen^ in «xme tnnunlAtnT? 

ilo zlarirrs move? 

do rockji Jtcay? 

arc Hood plains ufiually fertile? 

i^o «oni^ river* bin'ld deUa*!? 

do rivtr» niake valltM? 

b an DceiLnic dimale tiuitt e^uahlc than a coniirirnia]? 

1% a "MKithem rxpo«ure" in our latiWc waimcr than A 

are the dat^ and nifhtv of equal lencrh ovrr all the earth at 

don the «iin a{ipeflf to i\tr in ihe rovt? 

i> ihr atmosphere dentcr m iIic bate of a nwunuin than ai the 

does the torrid tone not have smmhu Lire otir>? 

ic it pottible for »■ to have otir ivinr^ when thr earth i« rmr- 
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3S. WH}' do t1>e ei{uatori*iI currents of the oceans move toward the wevt? 
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N£W AND FORTHOOMINa OEOQEAPHIOAL MATERIAL 

Henry Holt and Co. announce the publication in the near future of a 
J high school Commercial Geography written by PTx>f. J. RuascLl Smith of the 

University of Pennsylvania. 

A Brief Laboratory Course In Physical Get^raphy, by Evcrly, Blount, 
and Walton, has just been issued by the American Book Co. It is a revision 
of the earlier manual by the same authors; loose leaf; adapted to a half-year 
course in high school. 

A New Rainfall map of the United States (62x42 inches) has recently 
been issued by A. J. Nystrom Si Co. (Chicago). It is based upon data pre- 
pared by Mr, Henry Gannett, shortly before his death. Seven different de- 
grees of rainfall are shown by shades of blue. The same publishers also an- 
nounce the publication of the Kuhnert Relief-like map of the United States 
' (75x65 inches). This m^ was printed in Germany but edited in America. 

It forms one of the Kuhnert Relief-like map series. 

A new rainfall map of the United States, by Eugene C. VanClcef, has re- 
cently been issued by Rand McNally and Co. (Chicago) ; size 44x66 inches. 

■ The same publishers are announcing a new political map of South America 
and a new physical map of the world on the Mercator projection^ by Professor 
J. Paul Goode. In the latter map aitUudes of 1000, 2000, 5000 and 10,000 
feet are shown by differences tn coloring. Ocean depths, isotherms, ocean cur- 
rents, and cities of over 500,000 population are shown. 

"Panama and its Bridge of Water," a Geographical Reader by Stella H. 
Nida. **South America," a Geographical Reader by Professor lasiah Bow- 
man, and a '*Truc Literary Map of the British Isles," (46" x 66") prepared 
; by Blanche L. True, are among the new offerings of Rand, McNally and Co. 

The Geological and Natural History Survey of Wisconsin has recently 
issued — 
, "Limestone Road Materials of Wisconsin/' BuUetin XXXIV. by W. O. 

I Hotchkiss and Edward Stcidtmann, 

"Mineral Lands of Northern Wisconsin " Bulletin XLIV, by W. O, 

■ Hotchkiss^ E. F. Bean and E. O. Wheelwright. 

"Peat Resources of Wisconsin,'' BuUetin XLV, by F. W. Huels. 
; Two additional Bulletins will soon appear: ''The Geography of the Fox- 

Winnebago Valley," by R. H. Whitbeck. and 'The Physical Geography of 
Wisconsin/' by Lawrence Martin. 
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GROWTH OF GREAT CITIES 

Ry Frr<krri<k HmiibitrK 
Wooilvkard Htvli School. Cincinnati 

Tim Origin or CiTit* 



WHO, tKV>rJinc to tW Bible, vjah ihc founder oi dtir«? It wki Clio, 
thr rill<r oi fli« wil, not Ahrl thr hrrdviun. Why chwM (hi* Itrrdrr, 
JO the midM ot ilir rovms li^ ut i iwinail» Mjilikniy ect llic DO«>oii of sctllini! 
dowtt in coramuiut^ life. >vhich vroulil invoUT cuitiaiinxtil ot hi* ACiru^tonrKid 
ln«<loni^ In Kscribifiic to tiK SL^cultiirut fh« ^oumlin- oi (br ftnt dty> 
S«cniiic trtditkin if undoubtedly correct, howcvcf tnangr and panuli»icnl ihtl 
leerat : ^rjbHoxical, becsiu« ibc oonttvc betw^een dtr Kid country U growing 
morr snJ morr pnMioiinmd : araoiir. bccmv w? are nnr api to iliink nf Jews 
JA fanncfl W? iiiti»i leinentbcr thai cities a< the hci;inLiiafft of dviliution 
wttt tioi citiw [i» wc know tHcoi; ih*r ^ffr nn* center?' oi indtrtfrr uid ctxn- 
iqercCi bMi pJacu ni TciufCC ol i raral popuUiir^n. Tho^r axtcient towns wen 
enclosures with walU, pnfenbly on het^Kti or onr watrry. so k ro gi\c tht 
iijen rfc'CTy ad^'anrayr in d^frn^. \n ti'intH o? dan-^r thr irmnTrir peo|>lr ivi 
c^mudcrvibic aim ivoiilil drivr tlieir SeM* and rarry ih*ir chattel" into c|»tir 
QicloMim, ofid u Mon a the dtfi^er wa» pnued. thc:^ would reeurn to dirir 
Ad(K Affrr II ^hilr wch a fortiticftiion brcunc the ^^herm^ piftcr nol Mily 
when cnemret were neart bar ulu) for oeletiratton«, fe^Fnatt. and rfli2>'>u* ^'^' 
ccwnn: and ihiiv in lin^e ir becaniir thr permanrnt abode of a number of pto- 
p]p. ''?>u.fef) firvi" t« a tncidem 4lo(rvi> but ilie principle u aa old, «ndt m tht 
rati}' dxyy. mm neceuary onc- 

llie Aomon, or perhapi better colled the Etruscan, nte of foundinea dty 
subscanrdtes Hcbreu- iradition. Accordrnf to thti Mcred rtutom, a yol:e 0I 
03ten watL hitclied to n ptmv and a furrov wai dratm to mark the place for the 
pmcfrnn^ wall Whrrr a ijate wns to he biiflt, the plow wm Hfird and car* 
,ried*-^;'&fr*n'r. t<i rariv — henfe tlir rity eurrt wrrr thr portals. Who but 11 cut* 
livatorof the foil wouM bjr%x ihouiehi of drjwir.e a line with a plow, and who 
b«}| lhof< tTnc zKeile^ profeciion above evervthin;- d»e wnuld liave a^t limits 
and crectnj a nalJ aSotit an empi^' cxpanvr^ SiJpp04e mercbanu hod founded 
the eflrEf cMn: would che^- tia^v f)^d the bounding bne fint? Would ih«y 
noi ratfier bane tlnnrrHt first ui a market place a< a t'ommernal cenicr, and 
tuilt outward, wiib K£teer« for riavd and itontpanaiicn lod mucturrt for 
dwdlire and Fiorina? Now, of coutv. the tjnricldjne and co«iiiaine airdki 
haw* ucually b«n rrtnoved, and whtx waj: at fiwt inridenia! ha.i become of 
primr imponajice, vxt-, but!diiii:«, sq^rrt, jtn^ «treeu. At first, howe^^, ^trv. 
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Irciion Vh« the iTXlfivr. And here acMvi wr \iaxr iXMTlimird tHr corU^^lrtin iHai 
ihr fim dcy bulUrn were farmcn. In tfic pbini of Mc<4>t>14imi uuj in tbc 
Nil* TiHcy, ifiricvlturc WW tir*t drxdopcd, ainJ ii ww there that the carlr 
gwa! dtivs grtw. in tSose cffc^n p^iint, artiJicut d^eniftt vftrt nwdtd, hriKe 
fonrcucf— or dtici il jou plob^ — wen ftHJuJett 'JTlke original walU aiirf a 
dme vmr unnhti* r<i hold ih^ increxcinit pnpulatkin, ind a 1o«i?t n< oiiier 
Krwt) bcE«ii rKptndine ibmi tHr T-impNics »»rnnindmiE ihrnt it An Acropoln. 
Thu> Cmnhact cKw abouv the &\r** which Dido kA<i toiini;'rC<i ; and Rome 
fipnad OUT beyond rh« ?AUii«tt, nnd the vaiiom walU mark «poctu in rhc 
dfv«lop[ntf)i ot ihf Ki^rnal Cit} T^tc runn o: cMnjr old rijvrn^ rrfrr lo fh^ 
old iort-ftCATkirvt. Think ui tlt4' numhrr of Tuwni in Gfttiiikn} willi iKr linai 
^Ualdc— ^urf ; thti*. Haivtrnq:, Au^bvrft. Mad|;cbtin:. Wd*Qeiitnin;< Rotlk- 
«nbiiric> etc- NoH- ^nr; ur ^urfA or ^^nitfh means a corporate eoh-q; a 
bori^r If a ciiii-cn; j'tt oric^nollr » b^'C ^i^ a cautk< Carifftm denoted a 
Xomnn miltuq' comfi. :uid hecAtve people Itocked there for proteetion, — and 
ihir n-at pianintlArly the cMt in the bonlrr province* — such i-artrit bccstnf th* 
niiclei iif towoM thiK we havr flic nanvc* MijiclKMcr, CokiiCTite", GWii^tfT, 
Lcicrater. Luxa^ic-z etc., to rrmiiid lu oi the uM ilefemra. The AiaUi: £/* 
Katr nnA tllc Spftniih Jictnttr itr-r simUar ttrtrik 

PiLor.iie5»ivr Cicangi: in CitAit^oaft 

Ai lofig Ai praifcfion u'A« the miin Jtinciion of lownv ^herr nn* little 
diffeteoce I>ctwe7(i llicin except in %i/c. [n our day loivni in barbAinus or venii- 
bAfbaroiiR coufiincs which atc deemed iraportAiti enough to he nurlrd on rhe 
map. Are fiirply more pop^iloiin, but in no wny more JxivAAced, than ihe humble 
viJUjiei which exltt unrecorded. Without iiKreatiniz divifion of labor siihd im- 
pTOvmwm in nummcrne, wr hav* <implr birgr riUagri hut nn riti« To ihi* 
dny we sfT in the v[llA}>e lclwfl^ uf Huri^iiiy and Ruic^ia ruial CDBiimurtidn, the 
mcQibei^of wliiiJi live by tillintE the neiKTibunm: land. The founders of lowm 
hod to look to immediate advantnice^: ^ood buildtoc *^te. cood buiidios mute- 
riftltH (Eood water fupplf, etc- Sofi>etim«f they builded better than they knew, 
Of eUe we muft credit than with keennett of prevltion. The combination of a 
niimher nf favnrabli* factnix was otcvwAry for cxHitimumtr and growih. !!onv 
MttletDcnf4 have had a leniarkobly lone Hfe. ArchaefJoeitiB have idiown that 
m the Tuia» of lliuarlik. which Sihlktiiann proved to be the aiie i>f «nckfiC 
Tfoy, are the ren^itf of a own which l^ouri^hed from 3000 B, C- to 500 
A- D. Con4tu(mopIe« l)ir Arwteti? Bryirantturn, bav laited for ag«: of all the 
AlpTAndriaa ^ounJerl by- Alexarder the Great, the one ihat baf endured it in rh« 
Nil*? i&elta: Aiarvillck (ibe Manilla ot tlie Greek*)- ha* hIwt«-i been jmpor" 
lAAt Ai the i^ireu-av c)f tbe Rhone iAlle>' ; and Rccne *cetna not innriL to be 
nikd rhf Kiemal City, 

ThB ImPORTAVCB of TiUWSPORT FACItJTIBS 

No one n'«i4d expect \<y find a inea< CTt)' af high ajlitiidca or on On »lct 
io mid-oceiTT^ Anwinis ihe conditioa» favorBi^ city Rrowtb> vtat of cominunt- 
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cation ttinJa £nt, Withotti cruuponaiion fadtitir), tioH' could the iKnb of s 
Urxt populntk>n be nipplidl i flic amourt oj lood-fftuffi onnuAlly ra|utrcd bf 
ft Urjp dcy k ahncxt pa»t beli«t. Admn Smith asft«n« ibtt dw surpltu o4 the 
country fup|>lir^ th« nt^t ot n (ii>', and ihctt thf^reiore ri>c ({rowth of dti» 
will he propnrrinnftl (o ihk ujrp[u«. If h^^ rf>imiT}^ wr wt^n lUr mrtimodlttg 
UikI. this ilKtuiu would apf>l> tkaply fo ik« towiu of fuuicnt ind mcditvsl 
tin>n: b<jt niodcm n>n.-i» of iraoiporation have rnadr c-ictcs in<j<p«tdunt oi 
tknt iniiiic<liiitc cnvironiDcnt b>r mOTmoudy enUrf;ifi}; the jir«a (o be drawn 
ijpor, and therefore ^roirth may conijmie untifnirf<i except by iranipoitaciofi 
facilitipt. 

Gfti^r Cm» OF thk An'cuvt Woru> Wau PctmcAL Ciktru 

In dncieni timea lar^c dtiei Mtrc political centen; Ihua Nineveh and 
Babj'lon, Tlwbes ajij Mcrophit, A(Niri«hril in i^e dayt ot pou^'cr of their i^lates 
aod tlini ikclinrd. TTjcv citic* tepn%ertEed ihc concenirateid power and 
pro^jesfi of the Mate; indeed ancietitly xhc woids cky and folate were often 
nQonymuu^ (the uiiu cty-ftatc ia Applicable) , aad the conqucM of the former 
inrJJit deitntctioii of the latter. 

AXCIVVT ROMB 

O^ aH Th« laree cities ol ancient dnyt, the one that comes nenrett our 
modttrt id<A ai big ciiie* i« Konie. Rome had overlaid the whole of Italy 
wiih a network of cxtellent road*, and ti wa* tiniated on the Tiber near the 
va. buT above all. k was the ca[iiial of a wotUl empire. All roads led to 
ttoir)e» and llic whole civiliced world vtsa tribuian to iL The ttnpfca^on of 
tht life in its atrect»i tfiii jostling of a popvlaee derived from all cuaricn of 
the ihm-known world* tJie ru&H and bustle of a world^mari must have been in- 
detcfibable. One mint ha\v fei» tlie bcatjng oi the h*art of the world in ihe 
iridtt of a consntiniiy fonned of a union of all nations. Tlie ear waa be* 
wifdnrd hy llic uimfuih vrumU i>i i hundred loneueSt the ryx-. hy ihe Iqihu 
nnJ i:olor> of all nuccf, at\t! tht co^iu^no of all peopLct^ The v^t majority of 
die dttacAs were fnf wholly or paidy at the expense of ihc »taie ; and the rich 
and crent, the purse-proud frotn ever^'where, could display their wealth no- 
where to (greater advantafce than at Rome. Is (t a matter of wonder, then, that 
the nHftouHnKik of ill naijun« irudr tlic (.-apitxl rhrir K^ul. ind ihaE the Roman 
mob wa% peculiarly dangerous, doubly ttf beuii»e of ib idlencvt? S^nce hy 
_ Urge and retulir diitribution* of erain the jcovemmeoE had und^rrakcn the 

^^B iredin£ ol the mo6f it woa compelled to cake upon itielt the burden of iit en- 
^^H tenainmenr Oomct^ which e^m in the Lktter dayt of the Republic had been 
^^P r\u «JirTHt mrsn^ ci winning popular favor, had rn hr u«rd by fhr rmprrnn to 
W keep the itowd in t^ood humor. So it happened that biead and garner were 

I n^rded not u a favor of the govTrnment but a» > rLgbc of the mob; and eten 

I the ffood cmperon did not dare to tvm a deal ear to the erf **PaiKni ct Cir- 

■ cfnv«r' Sudi condttfoac, bfinj^infc together the idle rich and the idle poor, 
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Bui when tht fttipcror Cun»<af)iii>c itnioicil th* »r*t oi (lovcinint^t » 
ByxjirtbtUTT, nbirh thetofcer was kr^^wn a^ ConitJincmofW, tlie dcciy o< 
Rodir, irliick ^aiI \rm^ been prvparui'^ bectnw trifhTtully evident, thr (or- 
harUn into3<U JId iJtr fc«. In Mrly mrdicva! ■;. ■ liinnl iin ibc 

00, ior U wu ■ mere ci>iv-pa8tunL But Rome cocntucftiJ tbrworld twice :oeoe 
with ihr iU'ord ^n^ thm with thf troai.; »nd ctnwriK <i^ <lfvoui pilj£<'^>)^ 
brought ViU And wmlEh lu ibtr b«Aii «il ih< Tibvi, AK^iii Rome tUdiwd 
nvhen und«r Frvnrh prBtwrc the Papal covn wn* rronvnl tm a lime to 
Aviffifin: btjl in our tiay a ipcai rcTivil I&a t^kcn place by RomrS betDcronu 
t!kc rtpital of URitcil li^y- 

Mnny mmjer* oric» inr txtxtd wcKnt H*tnte m pDt»t!«Hoa nnri «re 
nc^ly u txamopoliiui «« ttr w it« cmnpotitkoci i* concemeiL Wiihoui enfc* 
fienttnci HT m*)' *av M Ni-w Voik ibat brailft briiifi ?br prt^rrtr Anwriran 
dty, it iti «n Tritt» dry I'ui ihinid i>f Cork UiriKT tbr <uL;^-^rr«lti)«i Tocbaacf V to 
C) ; it i» « Of miun aiy much Kn^^cr thnn Frankfurt cti ibt Mdn ; an Ejit^bfa 
cttv f<iUv equal to Snuthnmpttrii nnd rU-mtHith oomUnrd: n Jcwiib city tar 
more populpoui ibuji Jcru^em m its p^m>tse 6Ayi: an tcalinn eitv^ v/hidt 
fwtntimhtn Venice, and % Ruf^aji city much litter ittut A^trachan. WHitle 
the numhrr of Cli*re« it cy>n<iLienhle relirivYlir ir k ncir Urfe and doe* not 
tnviir avnpQnwifi; hot thp nrenjev ure nlt^lemll^ enotirfi to fill llKKiPiands of 
lEnal» tn Cenrnl Afficu. Trulj Zancwill was risht when be called ihts ihc 
melcine-po4- 

Lut u« look At the Americjin ciIt next in nnt (rom xnothcr i-iew-pfynt. 
At Oiica^ the atraotfihere vibrate* lo the lajnd of about 40 diff^renv Ean- 
giBi^i; perWical* are pTinird In 10 janpiaiprt: and ?0 languages — of whkh 
bowevef ai Ineit iwxj (l^iin and Hebrew) are caJlcd cl»d — are emplnivvl io 
rcliinout terricou 

Tilt Mni>i!x\ Crrv 

The cf^^th of bi|: dtie« otbev than centers uf power I* tm alrocethtr 
modern plieiwiiieiioii. and U bta<d un wholesale induMry and (xnnmeriT uf 
woHd'U'idc c:<[tenT. K«pcctaUy in eSf lui ccnernTion have ihe blc ciiiei in- 
ciYticd in number imd in mkc. Nowndnyi citte« may ariie in di«irkt:( iinoble 
adequntely to feed thetn. 'fhe whole world ir^ drnwn opon to htmibh iood 
for London: icniin and fiour arr icnpniTH fmro America, Rnsila, rhe r>X'iu- 
btao roimfr^, and India; the United Siate«> Argentina, and Ai;6tralLi h*r- 
nilb meat: ee£» foinc fioin Francr. Gcnnany. jind Ruuu; butter b tMipplied 
bi^ Denmark. tFir NV:hcrluidf. Australia, and Nevk^ Zeatind; tmb fmii n 
Wni by FriiKc. Sp«m. Itaijr, and even Calitomio- Thi« the big t:\ty becomes 
fadependeni of itt neighborhood and depend* more and mote on ianpoTta. Such 
wirtdjETmis make ir pjH^ible for a ctri' ro decelap m a ref-icFn where, hirberto. 
;he Tnernii vijlige louM nor hsw existed. TUm CooJ^^rdie and Kal^iooHre, 
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oi whuBE- txuTfUCV most pcm^lc xre hwoctnt. and wtiid) m *p*rc oi ilieir i]urrr 
naniA ate ihnvinu toM'iiv hn^r ittioi Lip mavh mom- like d^at thr Wirv: AuMra^ 
\Un £oM r>dil« k) jin absoLutc- Jc»ri- WIiai n ixmint^i! Thr coMnopoliiMi hit 
Mi^ mn^crn i:ucntorr» in the bu-^VK^ N^ctkrfi. tfbm t syirw irom ji Cuwrr om wk 
die drcAry eicpiMiM sroundl Von rmlfze in spire of \\Htt itioilrm surroundmp 
thflt yr^ air Fn '*ttw Lanil of «in> of fun. ol •omA. <t( t^-tax, of salt. rA «om)w 
xnd ftf WW ryrs" What hiu wraughi tJiis tni?»flir? Att cnurnirrui pipr luir 
yttik^ (^)mx>> the much^ircdcd m-atcr truin the diiCont DorlinK \ttiunt&iitt, 
■id thr railwiy wfaicb bnncK »uppiie» from Perrh do the ocuut. 

Riptd trantit which mode The bc^ aty poAiblc hu aIro CAU«cd i (pcciat- 
i««D0O in itft ^rrvAth. Trstdc and i^ylutiry arc cr^c«fiirfliihJ at ibr center 
wiicn; In (fij^-tiiiK tbrrr W a mng*MK>n of hiiDiin ami frrrhstd ici^l acrivit}', 

tflc tlic saiur IuL'alil> i» atill dJiiI cJocitrJ 1>> :iir^r TItr builJini^s hcfC Mtv 
fl dwcllini: pUccs. but lactoficv clcviiTor>, )CUTcbou>n, laln-roodE^ jind oflkc 
fltnictum. Here ^ the croond fatvOToble to the ^:row*th oi tky-Krap^n, vrhi<h 
aie sivinH the buiitifss *ectit>n of instjiy Aineriaai citiei a cluracteriitic *t)'' 
linr: ihp tenttfiicy to build in p. s-ertUil dirrirnnr growv with t\» cmt nf ilie 
buililme KJtr, 

l^Abor ind cxthjiner £0 ii<i in thr <lxy proper, thr Ekviiinr^ tenter, while 
divellini: houv* air rrrv^trd at the prhphcry. Here w? Imw^ crnrr^ijuii:no ot 
on* kinJ and expAOfcitm oi another, TSim thr di> invader the counny: b«t 
fnodem convrj^nos brine the st^burb* cln« to the eenier. At tar as habiu- 
lion 1% (oncrtned, the nty ts. as It were, hollowed [Xit: a populated ritmm- 
fcnnicc About »i empty Ctnicr, A* lo orovoncnt of thr inhibiijun* ihcrc is a 
tcnlripetal inflocncc in the morriiig, u ccntnfu;;jiE tcndcntT toward mi^;; 
as^jn «rk m the evening; there i* an inwcird B^rgf to pluc« ui tnniatfoient 
and a connfer<urrent btP tt night. Wher* ire tht big d!ie< Jound? Tate 
nn ourliite map and mark ilir bi^ niiei ;ind their nuniExfr oi inhabitMils; mail: 
kIvj the nuiDhcf of inbabitAnti tii t\it coumna or !mtion& of counirict where 
lhc> are lorried md the dentil^' of popidntion oi ihosc atca^ 'Iltrn ^^otnpare 
Kocinnd or the NrtherlonJi with Ru&ftin, India with Sibena, Weit Kweia 
'A'itb Kwt RuHia> the Rhine province of G«mifln>' with MnrklenburE, the 
fa*iterfi pan oi the Unfter) Statr* with the \Ve«r. Ir will he found ihai the 
muit dentclr [sopitlaceL] tckii-u^^ have rbr ujeuicM oumber oi cities ^nd the 
UtSesi dtici. It mi>- be Mated a> a nik that the denser <lie pci>uUtion, the 
hishrr i-. the pertentntje oi citv dift'elleri- There is ro rule witliovi excf^ition, 
and Atiiinilti tt a nofaWc o«e, fht map study will alio thaw, ai it implied 
abo^r, that thr etirth'i surface i* diff^rentiatrfJ into defwely and fftar<f1y< 
popiitaTed iresi. flf>d thaf rJir drn^ifr uf popi^huinn it fimirr in indwtrial 
and cumn>cK~ial teeions. le^^ in aeiu^uhurAl di?iiria» and Ie4>t wheie the »ur- 
jace i« loo njceed or too dry or w^here heac or cold \% exrrane, 'Iliac nieiin» 
lh< Wc c'tiw a" in ifl^^^ahle ^ftiiatTon^ in the tmipf rate «me, Hxeeprionall)* 
iraprwed mnnt of iTan*p<'nation liaee rendered p<w*jble the firowih of larpe 
drio under verr unfavorable cundiTions; and thi« itrry faet makei striktni;!)^ 
«^'iktii that dtbet arc die mul srtiAcraJ object* of tcoctaiihiail Htudy, Turo 
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moveinmu oi poftuUiint) mtt climcttrifiic oi thf pitwnt ?inae; one it frccD 
old xnd dcDtcly po^uintcd countries 10 n«wif drvrlopcd and ttiinJy ««ti]ed 
p^rTK, ihr orh^r b from :he tooaity ro ilie ctEy- H ymi wntch tfic Kir»m of 
knnti|Eraiit4 ai lUI)*- tslAniJ, rite forrnrr linil >jf mfKraiton tna>' W inorr Ap- 
piircnip yd die waxid kind, lhuu|>h Inn obluiAJvc, hu bcrn far ittiulict ukI 
much ourt scivcraL Big citka havt ero^n not frotn wiihtti by a prodicioua 
birth-ml? ar4 a low deacli-ratv, but irtxn u'ldioiit by accretion. A Uw 
simdar 10 OipI ui t^rn'n^tion nii^ht be h)n&ular«^ for Uie attr^tiod ^ prvai 
mict, 

Thi Cnv ano ths Cousthv 

By hrfili prtw^irt in(fu»ir>' and a worM-wiilc cotBtiKrcCt Efic diy Kr\r^ 
the impOTbtnt iuni^tion ot siving viiii>Loynicn i 10 irtc turplut popuiaiton ol thr 
tcHmuy. Agficvlturul niadiinet and lAbor-uvLUg dntcn oJ all luii^i btve 
rvruttrrd MfinccpsMiT mtu^U uf ilir Jabcif tintt rn|;iirrd in fnnnin};. Biii wlicn 
11 n dilTrruli lo btintc in the hirvcvl, wHra iKCCSsary hxn^iv diinoi be himJ in 
the countiy, when ncfflccied titd dcwrted firnu procljtim a rerrojcrcwon of 
AETTi^uliure, ihcn ibe dt>wnrd iierd bctMmct oJnrmintt. No woo<ter thai 
thtir u a "back to tana" xaiTation here ind eUeu'hetr. Special ^tudy an<f At- 
rrtiiion u piven 10 rhr tiPtrr/mmt nf torkdirions of rural life; s^nViilt^jral a^- 
[e^e^ are c^crTuii; theli innucnce; and iamicfs' instltuics, rutnl wdal wit- 
t^r^-A, cfforb of lailroady, inJuMnal corporation*, and bankcn' orfaiti^ilicms 
ihe offcHflc oi aciicuhuraJ coursn evrn in larRC city hicli schooUi all five evi- 
dence of the wi<h to Item the tide. 

In the mmple\ life of modem timM, the ejtr i« a aecwuy nrd impor- 
rant fncmr. 1'br niimlirr and li/r of m ririn; may br rnlten u a 2iui£r of ihr 
4dvarKC <rf A nation; and no part 13 more tcnutlve in retpcindinE to ibe ebb 
and Pow oi it» proftpcrityH 'lltat the dty erowth hoa ac times been inordinate 
and unheaitli)' t« unfortunate f^ both citx ^nd country. 

In the diicuniona of tfie cityv.'ard mu^rmcnt there have been bitter parti- 
»an ex predion'*. Nn doubt it i« tnit tbat agriciiltiiir t* th? toiirpe of civtli»^ 
nnn, ;ind ibai ii fmE.i imhifhtry nnd imdr, ibr arifi and the «cifnm: and the 
ULjmi: oi Frederick the (jitui atill hotiJ* thai ''ajfitcolturt it ibe iitM of all 
arts: without k there would be no merchants, no poct^, no philoMphcn; inJ 
only thai tt true wealffi tlut n prodviL^ed b>' rhe earth," IJur it i» not trwc that 
OUT large dties are rconomicallj posmve, non-produdo£, and Ktran^^ly con«uav 
ins parts of the social orj^anir-atkm ; on the contrary ihey are the Ktnti of 
l^rratrsi anivity, mwi cantrnirnirtJ* ^pecialiEed work, and mwi intense pro- 
duction. D> a proocsa oi 4cici^ KlcxtJUfi ilie hin 6tin ditplaj' tlie tn^atott 
n>miaJ and ecoDomic energy; wid in the oiodern march of prosre», they arc 
the ftiandard bnrcis. 
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OVERLOOKED BOHEMIA 

By Eugcn? \ an CktJ 
StACe Nonnil School* Dutti:b. Minn, 

SINCE tilt brffinncnS ^* ^ European cvnfl'<i MmiiAlty novhin^ hw b«n 
«ai<) abiriiE BdhrmiX fnr ir b ncily nor ut ihrr sc^rrnt i>n>vin(.Ti of tlir ilual 
bnjcdom, Ak^ina i luAnaiy- l^>cn during tiiP<:» ci pcjtct titik nveniion iits 
brrn nude ni thi» imporUnE £ardm of cenml Hurofrt, At 4 inairrr oi facis 
it ccnM]iuic4 d physical unit ttui tius pln\rd » w<jAt aicnificiru rt>lc lii the 
shapinfi ot tlic cotinmcf ot Europe; it \\'t\l uudauhiedW cixnc upon tt^e utigt 
OKT more tn pltif' perhniifi nn equally itrponnnt pvt^ In vCew nl tlit«r ran- 
dirioftfi. 1 trw fitntrv^Tmn* wt:h wme nm()ii«ioin^ all brirRy fonndemd. may 
prove vrvilb vihUc 
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Aflfr H^ltu^r-ldnderkuDdi? E^nrapr 

Lwtition. — Bohemu lio AlniMt cmcily half way bcrA'een (he Adriatic 
S^a and \ht B»]rk\ Thr dty of TraA*. almo^r m ft^ txaet itnrer 19 pim-ticaily 
midway bei^^ren tfie niendun oi 0^ pacing ttiruugb LonJoa (Greenwich) and 
ihe mendion of 50*E, a» u'htch Ptrrcigrxt tie*. One oi the fireat ajtcH» of 
nAftHnnTiTiniT^L] ffidf ronnrt-TinK thf North St» and rhf Bbrk Sea nukn a 
pathway rhiiHjcEi crniul Hohrmi*, iyi Ijir a* lenTii-liTv i* conornicd The |wo- 
viMt could hariliy be better totaled. 

SurftSff. — Its >rra i2iX0f»5 «j. niiln) U le»> fhjin halt tiat o^ New Yort 
Stale. It ji ou^; huvvevei w nearly a plaiiu Ainxxt the eminr xuriacr pnt^ 
icascv coeiwfciabie nrlicf. Only alon^ the aouthca^Iern boundary line «» the 
otheiwiM contmiiiHi^ niijumnin giniie bvok^ii. IK* Ki^enB^bir^rc aIuak the 
nonhetti bouThi;ir>. The Frxfieblree nJon^ thr oarthweit. and the Bohemun 
FofCK aloi>c the vn^thu-nt. are mil jeflned rsmge* with a maximum altilude 



'"nio ]cp«lUQ( uMsd by ttid eltteftOB or Pni tvui i» ad«piDO 1i«t> Uiat«ui of 



40 THE JOURNAL OP GEOGRAPHY [Vol. 16 

in the Ri^scngebirge oi about 5300 ieet (the Schn«kopp«). The average 
heights Tance much dtiscr to 2000 — 3000 feet. The Bohemian- Moravian hills 
along the southeast include a considerably dissected upland of approximately 
1000 feet elevation. These mountains are of igneous origin while those in the 
interior through which the Elbe has cut its valley are recently-fonncd sedi- 
mentary rocks. All of the rocks of Boheniia have weathered into fertile soils 
at their surfaces, ^ 

Ciimafe. — The climate in many respects approaches the ideal. Summers 
are warm but not excessively hot. while winters are cool but not extremely so. 
The temperatures for Prag, which may be taken as iairly representative of the 
interior, range from about 30°F. in January to 68°F. in July- Of course as 
■ one ascends the highlands the temperatures will lower. A few of the moun- 

I tarn tops, especially in the Riescngebirg^, are covered with dome snow the 

I larger part of the year. The annual rainfall in the central portion is about 

I 19.6" -which increases to as high as 50" toward the surrounding mountain 

i summits," 

I A griculturt:. — Such a continental climate combined with the remarkable 

f fertility of the soil gives to Bohemia an agricultural resource that many a 

country would gladly cherish. Among the numerous crops are hops, pota- 
f toes, sugar-beets: small fruits, such as grapes, cherries, apples, and plums. 

I Most of the grains are represented, principally wheat, rye, and flax. Geese, 

I cattle, and swine are the most important fann animals. Although most of the 

- crops are grown everj'where, some of the sections have become especially 

j noted for certain crops. Melnik, on the Elbe, is the vineyard center; Saaz 

I on the Eger is noted for its hops, large quantities of which find their way to 

I Ainerica. The villages south of Prag rank first as owners of geese. The val- 

iay of the Elbe, particularly in the neighborhood of Kralup. is the sugar- 
beet center. 

Although orchards occur frequently, a very considerable portion of the 
fruit crop is grown along the roadwa>'s. Cherry, plum, and apple trees are 
utilized as shade trees thereby serving an efiicicnc double purpose. Recogni- 
tion of strictly enforced laivs saves these crops from the fate they usually suf- 
fer in our countrj' when so publicly exposed. Nearly one-third of the land 
is in possession of large landholders, usually of title. As a result forest pre- 
serves are still extensive — not entirety to the best interests of the masses- 

Mincrah. — Bohemia's mineral resources also r^ink high. With the ex- 
ception of salt, probably no mineral is lacking in her numerous hills. Coal, 
particularly lignite (Braunkohle). is in abundance, especially in the Eger val- 
ley near its junction with the Elbe. Iron, and coal (mostly anthracite), occur 
in quantity in the region about Pilsen. Silver. lead, garnets, copper, nickel, 
cobalt, kaolin, quartz from which glass sand is derived, tungsten, tin, and alum 
make a rather formidable array of minerals, a complete list of which would 
be too long to detail here. 



*It vlll be DeccHBary here to omit the remalnfns clkaatle elonents- 
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C^mmif»if4!ii'fm. VUt break iliTom:^ 'h* Ewi^flvTrcf "t nrirlhoutem 
Bohnnia U rhr ~4ron linlc" ot th« Utv. Mcrf lif< tHc nngle ti^ mtriatn 
t€ ffrvhrmii from rhc nrtrih, ThMtjtli the KrtifctiinEr att nnf Ktich, onlf oc- 
i-3&Hfn»]lv rrifhrn; 4flOO fret, thn'r Im^t ot BfJuirihan *loT>f ^ *rr> Abrupt 
anil ttoKT traVTrncd \ijcJi Ji^tull^. Tliii?t ilit ruutrr uJ ilir Elbr bciunich ai 
Doce an iinpanini tii^way. The GciTnan» filter ihtoush aod the Bohc- 
mitfift occtniofumr iv^rJcr nm. The muU U a mii^iurc of propl^i in Bohefrln. 

iVit^f'i.^'1 t>c in)]at>ii;inti^ arr divulcii intu OrrrnAa IJohcniian^, many of 
ibon pure Gcrmam, and Cioch?^ 'I'ht word "Carman" a pfdurcJ bcfoffc 
*'Bo^antan»'' hecAu^c the German oi Bohemia c:thlbitb ^omewliai Jifferwit 
charactemiict from li>t higher in Gennviy. Abofjt cKiC'third of the ^,769,- 
54S people is (i«TiiiBn and the remaindfff Czech. Aloni: ihf wtu bsnlc of the 
Hhr for mmftlrrnMp rfisuncn nofrh ai Prig, C-r.fch lown* prrdnmirtnrr ; 
ilonfi \}tc cHit haiA Gcinidn tuvin^. [11 iieaily all of the uiin E>oEii Gr;mu> 
viil CeccK sdivols arc itprvKrUed. Bui svck aittipathv ha» ilevclupcJ be- 
tween tb*Tnn that the rc^peftire niAasfv rrfusc^ to uac each other's luizuagc ©r ro 
ev<n acknmtledjfe tkn tbq' undentand one tnocher 

CilM. — Tbe indunrial centen of the roauntain iticos wiib lh« txctp> 
rinn <># iHc (i>urhrk«em di*«ncts, ire oociipicd b^' ihe (jcrmaft* (*pe Fig, 1). 
Mining 4; ih« Toot of tttc Entc^tiinEe v\6 cotton, ^vool, Imeii. and f^lan 
manttfacfurini; art ven lartHv ^ndet German cotttTi>l. 7*he cutniimtioQ of 
Gentian im^u^tr^' in rhk fortf^]^ (ami \i prrh^pi bnr iippreeiifed rn Reiehen- 
berc (pTir, .IS,0(X'} located cm ibc Neiu River where it ciiniraU (he impnr- 
lAiif p«K Icadine 10 Snxon> and Silesia In RciehcntKTf ihr ftrug^k bctvmit 
Gcnniin mmi Cw\-S h** reached vrioui propcition* en!) lately. wfrS the f«rn>er 
hoflvever Mill holding (he upper hard. Prag (pop, 5-11, <*nO) ihe (jipital city 
and a ^rovting iiM)u«trial center, has neit bee-n able lo mxiniain trteH i« a Grr- 
Eoan eit>\ ff ^ i pure Cmc!> lo^n tty^iy. nlehmqjh 50 yearfi acii it ww nor 
». Nqvf only one-^xtb of ir^ prjiMilution i^ Grmun 

OtIieT towiit of inipnrtancc that mitht be mentioned in pawnf arc Aussie 
(pup. 40,000). a u\xr hirbor on the Elbe for the dUlnbutiOTi ui liirnlte and a 
ftniied quantity i>f lumbcf; Ptisen (pop. SO/lWh in the uew on iSe Beravn 
River, the dry which has uiven the world-renouned name 10 "Piltmer"' 
beer. In the wmihcrn pj.': i>f t?»p nmniry nn rhe upprr \fnlt)aii. in roniml of 
the iniporiAni ttjo-I x*i I-in/ on the Danulv, lie* the riial iify ni Budweis (pop» 
45,OiW), whose nime aim U well knoA-n. Larfic citiw are cencrallF abfcnt. 
On the other hdJid rhe nt«iy ^rt-.t\\ eilirs i-iv* a reUnvck even dittributiofi M 
pOfUlMion, It i** pii>babie itiat the <>ccurrence oi tmiKnib m nearlv ^1 pan« 
coufiVed with hi^h1>' fertfle lands eveT>'where eond(}ce« to rhk dittrfbution. 

//iiJ*'^.^B'^hnma wa? fint mvade<l by a uibc (if KHtf called S«/e/^, 
fftwi utioen it »eem* the prwinoe derived iti nime. The tcrritoty wa* or- 
Cantjreil into a pnrvince about the lOth cvniuf>' anf^ rukd by the dukes of thv 
House of Prciiiv*^ ^'' ■!> i^i^" jL^inrnvTeiftEed (vntfnl b\ the \irtf> of Gernnit 
ttTritory. The beginntne 01 the ThJity Year*" War iri 1618 vrts the trsuii 
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o4 llohcmUn reninnce w HipobunE nik. Tbi» pnvT«d for i ^jL« i tefwui 
mcAAce lo ttkr Gerniam. TJic rtruJc however JuM m far ai^ Bohti&iA't ks- 
pirtriMK i^rr ooivvriwd. 

In I84B EAH;rt(\'iion vim* i^ia the nAt. Thr C^ffhft ^CTaukdol dm 
Uicif languor br ^t\tn tbe »afur mihcrvitui] ax Uif Gcjuuj) in thv coucu of 
Vimna^ A Pafi'SUvic Contrrc«i w«i called attoidcd by Czechs, MorsvioAft. 
Kuth«AUfis» Serviftju. and Cfoatitm. tXihati the iint tesv da>'c i local manu- 
Tvciion bn>vi^t oar ilif AuuriAn 3inny and roulted ui ihc brt^Lig up of the 
Cmiicri^t iinil the Mtthli«himm of a millrsf}' fOTerananif- Tbf hopa Cor 

Prnrtit CoMdUhiu.—'lz ii ctmr ihnt rhe Gfmafu hare hid a vita! tn- 
wTtwi In BAhrini[in tprnrnt), WItPrt rlip xllnmr tjf nprmaflf wiih Amrria- 
Hii/icarj wftt rlTccEcd u vcni» hardly po»hMc that U has fi>i porcjjr miliwy 
purpPic»^ BcoMmic KtfsMu ^-err probAbty ntually u pufcnr, Gcrnanj/s 
JtfDflcd aercultiirnl r^sourm, a^ l« gf^ftaUy known* ha^c ncccs^itainl tarf^ 
liniM»Uit>oni oi fuodMutb. Qutie in corttraiT Bohcmn c-^n cu&ii) iHit? ititf- 
cimi for h«r peuplr. In fart «hr Iim :i Mirplui whudi Genoany ran wrll utilize. 

With iHr rraliutiun thai In njit Iletics It inf^^Tir tv puwibl^ tu ttjl off fciod Jin- 
pouitk'n!!, an atlltnvT witli Auitria would imurc a wurce of lupplr wffiaent 
to fA\t her from jL«ft$ter, teotporarily at leut. 

Whilp llir facts tre rot avsilablc to the writer, it tcemi moiv than prob- 
ablr iW thf rrmirkable enduruitr tSown by GcmiJinv in ih* prwrni u-ar h 
m no imall dnzirr ^w 10 the allifincr u'iih BohemU fihat a, Rohrmia as a 
pan of Autiria), NaiuraHy ihc Austrian armies need mpplin lou Arid aK 
dni^rin^t upon l^r iamc $oufce- But wh^o Lt is tealved that food '*i.*offi mu^^h 
further ' Lfi war lime*, the presence of Austria in the ranLi ttitl allow* of Mimt 
cuppltfi for Germany, h hsv b^n adm^tr^d. uith telu<.tance, b>' tocne who 
are tn 4 po»ititM> ttt Lnou, iW allhuu^h Dohemu n a phyncal tinii Germany 
w^uld enjoy verr much Kavirta htt m a pare of the etnpire. 

Ridi/iiE ihroufih Bohemia one obfcrvct jrern field* et^rywhete. '1^ 
trseiii are not laTge to be lore, but therf arr many of them. The deiMitj' of 
pofulaiinn doec nor perrait ol such bonan^^ fimit u in our coumri'- Cu!* 
tiraiinn h rnntrly inirnsirr, 1'robaMy mi pan oi rrKitinrntil Kiirnpr ic mnee 
fModukiive U)th vi foodstulT^ and tnineralb iluoi Bohcntia, No Kitiun ckmi- 
ticuout to fjcennu^r <ttu]iA be fiii>re valuable. Yrl rerfukp^ no ictdtory upon 
her boundary I'f^^ i^ more nearl) a perfect p)iyf*c»1 unit. 

Bohenua han not yet Sren 4!e^eTof)ed to its h'mfi of pa«siti3it>ei. It has 
trrmendoiM r>iipT>Tnjii itiev But a^ h^n^ itt Creth nppom Germui nnd mOi' 
tariim npfxve^ C/.ech ihm c»i be but little ntorc piot^reTa ilun the piui few 
yrart hare «cen. Aa a phyiical unit ard therefor lofftcally a ikoteniial politkAl 
unit. Boheiwa flhoiild eveni\ialLy bcconne an indepenc^ent country. 



I 
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HARBORS OP BOOTH AMERICA 

By Hc-tin- F. J;i[n» 
Hijfih School, Maiii^jii. Wis- 

THE pro«pfrily of ttomc oountno drprndi liirgeLf on commerce- Modem 
mnwiieTrr itppc^ndi; mxtch on \Ue ocran hif Irvrift, bin <nre& iu npid 
dcvv^opnacni tn pjtrt to ^avornblc tmst linrs Aod Uir^f» tttrough which nccm 
ro the Ma i» soured- C'Cuntnr^ with ui untflvotoblc ^Cft^coHf like Ru«u, or 
with 4 smnll c?rtvni oi co^in Zinc> lilu- Av^triit luc handicnppcd when contparrd 
vMt 4 couitCfy like the United Statn u^th fairly fcootj ruan oci chitc sidei. 

UiiAR ^CTriLisncs or a Ciooo Haroor 

(!) A B^od bftrbor roKHZ tirst of all afford ihchcr frum 3torn>r ^oa, 
naui^ be dorp ctioush ^q* Ur^c vft^U lo rcAcb cbc picu, must be connecred 
with tWf open occui by a deqt clumiel, juid icmr pro\'iJe ample room for the 
anrhon^r of many chip*, 

(2) Ir mtnr Jinvr convmicnt interir^l roum to s rich hjmerki»d, one 
ibiE lA a laiiEc producioj- or coiiAumini: rcRioa or botli. Ilairbon 4t the arouihs 
of hnrt fufri arc lilcclr to have cR$r contmunication with the interior br 
Bioaiu ol rtv«T navigatiot>. and th« \'altfys trr natural routM for riilway^ 

(3) It mutt bf in the Siinds of a lar-*ighted go^errmmt, for Jew Nar- 
bon ore nnturall/ luirfd rn ull iJie dcmnndi of pTomt-day ci>mmrrcc, and it 
h nccrwAty fot vuf cxpcnd[iur» l» be made bcfotc ihcy arc cnntcly suitable. 

Gbneral Features of thb Coast 

South Amcik^ !» vci> depnidcni upon the kr toi mcRUft ol oouiuiLjni- 
cniion; l»wr»cr it ia pooHr endowed with hArbon, The indenttboni oi it* 
etioie Jine afloid uirpTisin^ly ifw n^LCural horbon capnble ot affordmi; «afe 
arvd aeceiGftible b:\vent for mvitime trade withoui eaormout outby* in prufec- 
five works Jird ilockf. Senporw. mth a» cxi«t in Earr>pe nnd North Anverka, 
derpU indeninl anii wei[ xTirltercd are rjiie, mil the besvy i:mt1a> for harbor 
Korkf lonns one of ihc mosn Kriout Ltcn» lo the buil£tis of the South Aititri' 
cRn RfpiiMicf. On bMh coR^tft. veliow fever, pUjrue, smallpox, and malAria, 
fciiT bern a «couT|'e for centuries. However, it ii d-hou'n that th«4e Kourgo 
ate the fffuJc of human nefd^gence rather than of urKontroUable natural con- 
dtlion«. Added to Ehne are the rarrhfiuiike and tidal wave. wSieTi ia fre- 
<?uenily ixxiir on the wntcm Mde oi the cortinent in the put and ma.y oi:L~iit 
at nn> time. 

SoL'TJi Amuucau Kivais 

The important navteable rivcD of South America are confined to the At' 
lantk and Caribbean vlopei^ The Pacific ilope rivers of Chile and I'erij are 
fnainly n valur for irricaFion. 

Ic ri upctf] the Anuuton and jr< jcreat Rtretcbrt of navisahlp waierwaj', the 
Rio de Ir Pima and m inkitaric*, and che Orinoco and the Maijdalena on the 
north, thai tbc continent dtpcnd« for itt i»tura] nxauit of ct>wtimnicu3rav^^ 
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The /fmairtn^' — The main trunk of the Amazon is four thousand miles 
in length, navigable for ocean steamers for nearly 3,000 miles from its mouth, 
and, with its branches, affording 25.000 miles of navigable water. 

The La Plata.— The La Plata system is scarcely less useful; the Parana 
is navigable for vessels of \2 feet draught as far as the city of Parana, 300 
miles above Buenos Aires; and to Rosario, 185 miles above Buenos Aircs^ 
for vessels of 15 feet draught; above Parana the river is navigable for vessels 
drawing ten feet of water as far as Asuncion, 970 miles above Buenos Aires. 
Portions of river still farther up are navigable for smaller craft, 

Thf Orinoco. — The Orinoco is navigable for large steamers of stern" 
wheel t>'pe throughout the 3'ear to Cuidad Bolivar, a town some 375 miles 
from its mouth. 

Western South America 

The Pacific coast line is about 4500 miles long; i( has few good harbors 
and has very difficult communication with the interior. The principal ports 
are Guayaquil, Callao, Valparaiso, Iquique, and Esmeraldas. 

Cohmbia't Pacific coast line has a length of about 500 miles; it has been 
of slight service in the development of the country, because of the unsettled 
and unhealthy character of the coast region, and the high mountain barriers 
between it and the settled parts of the republic. There are only two com- 
mercial ports on this coast, neither of them important, Tumaco and Buena- 
ventura, though there are other natural harbors which will be of service if 
there is ever any demand for them. This coast has no railroad connection 
with the interior. 

Ecuador. — The bays on this coast are commonly broad, open indentations 
and the rivers dischai^ing into them are obstructed by bars. The harbor of 
Esmeraldas is near the mouth of the Santiago River, which is obstructed by a 
bar across its mouth so that ships anchor outside in an open roadstead, only 
slightly protected, 

GuayaquiL — The guH of Guayaqviil is the lai^est gulf on the Pacific 
coast of South America. Its mouth is 140 miles wide and it penetrates into 
the land 100 miles, terminating in the Gujiyas estuary. Steamers drawing 
22 feet can anchor at its landward end at the port of Guayaquil, one of the 
most important South American ports on the Pacific; 90% of the foreign 
commerce of Ecuador, amounting to approximately $20,000,000, annually 
passes through this pore. A railroad, 290 miles long, built a few years ago, 
runs between Guayaquil and the Capital, Quito, but the other means of in- 
terior communication are primitive, 

Peru. — The coast line of Peru has few protected anchorages and ihe 
headlands are generally abrupt and lofty. The coast itself is nearly as desti- 
tute of vegetation as the African Sahara, There are several harbors, but with 
the exception of Calho, they are generally small, open roadsteads where land- 
ing is difficult. 
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CalUp, the chief coast lovtn ot Vtm tnd ihc port of Luiu, iluic&i 
cno<io^}E«6 thf foreign tradt. In iuftvut. uor uJ the bevt on tli« wvMem 
OMU of South Amcrka. hai b«n cr«ill> improved bjr port iKwk% trltidi were 
hdic sC fl COM of $10,000,000 v^ wkich aUotr ihv lur^efpt ct«utuhip( to lie 
aloni^liir flir qun/s in <DnipaT;irivfr]y <tulri wjilrr, pmcRCi'^il on ;ill tiHrc, In 
J9J2 ik foKTCO commerce oi ?<m iajouiwtd to $70,<JOO,00(f, ihc Urgett pait 
pascinc through Cdldo. 'IT>r only cominunicRtion with the interior b br > 
AttSJe tin? o^ railway tc Umn* And by prinutive road« and mulr path»« 

Chile- — 'I'lif 00011 ct norrhem Chile is (inpilarly <lrficie4iT in eood h&r- 
botv. Thote of ibr down leg^^ t^ niinre iwris of AntofQiEait9& uid 
Micillpncf. «rc od) fli^l ijlJctitatlorti in n fntiJ![Ljil>l) uiiiiuiui i.uiiaI line. 
»hHteTCd iw one 4i<Ie by a poJni of l&nd cir smull i^lantj; iFic ];Ln^|:« are 
pcnmlly tUritieroufi becjniw of the suH, And th? juichorti)^ are unprolevCed 
friMt) tfriftnt. Concepnon af fhr head -jf Talcthuajia Bay a the chift port ind 
br«t K.trlxjT i»f Cenfnl CSrlr. ami it the naval strongWd oi ihe rrpiibtic. 

ralpanuso. — ValpamiM) t'j liiuatcd oil a bio^, upcn bjif vlightlx ovei 
thne milrt wiitc. Good ihdter xi Avoided from MHitherly And we^cerl) 
stormv. but rhe hair ii open to thme Irom the nnnh. Often vc»wU have to 
4lip their inchf>r and put to «e3 to avoi^ deitruction <Iunn2 ^ northeHy z^lr. 
Thcff trr twn line* r\i riilwxi-^ mnnertiniE ii with ihe intpnrir, the rnnvrn' 
liDaiiaf Hnr heiuetti Valpuraibo anil Boenm Airo and the KO^'rminenr line 
Co Santiae<», 'IV (oreien tf^de uf Chile in 1912 was S25O.CC0.O0O. wJth ovo 
half pominc thrOLit*h ViilpcirniKi- The toulhem ICOO miles of tlie ChJean 
ccaat contAint x periwt ixHcespiion of bop and inlet* ofToTdmB safe harbort. but 
rhe miTnlatiJ and the kland* are practJftUy urinhabited and the dimate i* 
unWivriuifC^ 

NoHTHuiy Coast nr So t/rn AMrajci 

The i»orthcrn or Caribbean eoust of South Amtriat conuin> the liarbon 
of Bifnntii^nJa, Cartai^ena. Marajcnihos. and La Guoira- 

Corj^MBiA. — The Caribbean eoaat tine oi Colombia ha* a lenirlh of 700 
nifft, li'ith ba>s of eontideruble iiae ai Tufnaco. Choco. Mofpfaleno. Cobtta, 
and Deiari:!; sune oi ihem afford exceprionally «fe and well thellrrrd hnr- 
bof*. The mifcl impanant harhor n Ranriqiiilla. 

fitrrmffviUa. — The prncrpaJ port of tlie Republic i« ntxiated on the Mii(- 
^aima River, the chiW ffteint of eommtinjcntion with the inferior- Irs tea- 
pon or Undins plac:c o Puerto Colombia, mhtic a iKcel pier 4,000 feri Ionic 
hu been builr oiii to Jmp waiev. alonoid^ which occan-eouiiE vcucb c^n ir- 
<xwt^ and difchAre^ carfio^ 'lite b«r o slowly lillifljE with the »ilt hroucht 
down by the liver. The port \% txirrntely w«lt utt;at«d, for the one outlet ot 
CoJnrnhin i( the \la;Edalena River, 

C«rM/^iT4r— The be<t port on the coast Ims aboot «ixty<live niile» south- 
weft oj Bantnqtiilfa. T^e harbor ii «4ut in by two long Ulandf lying parol- 
let to the mainland, and jfFotdi d^ep and secure andiDTage tmA anu^U ^v^v 



40 



THE JOURNAL OT GfiOORAPHY 



IFol, lA 



tiet for kniKng aiul iinloacling vcmtI^ of Uri^r MitJt, Thr (it; ilsHi lbft» no 
modrm qvufn hdiI tuKc vtweU 60 not apfiro*iii wUhui a mi]c ol its Undiof 
4!ajEo, but the rftilruod pier on ihc inaifiland cppooatc permiti ihc mooring of 
ihr vnMlft Bkmendv* I1ic dtjr m (Muiect«ii br a »hon nilroKl to tbe ilaada- 
l«B* River, 

VfKKXi/tLA'— 'Jlie coa«t lnw i< 1876 nulet Jcfig and lu» tkirty-cwo \mt- 
bon, Uffiv uiJ (Biall : conipdnitively icw of thvse, how«i-cr. ire open 10 fareifn 
cctmnrrct. The laricc indtfiiaiiatn aw (I) rtic GuU ni MnracaDho, (2) die 
Gulf of Parii^ brtu'mi thr pemmttk t>i i!ut luaic n\d the uJanil 01 Tniii* 
dad. (3} the Gulf of Cora «nd ibc Guli vf C^acu The oxntDcnx oi tli«ac 
poni. bodi tordfin uid domntic. i» sntalL Tie lorctKn coinenrrct in 1908 
ATtMunted Co xpproiximatdjr :^24,000,CKM. The con«nerc« o4 VmexveU e 
tmiil. du« to tbe fac? thil urtff tcMiiln are fThorWianC; much of tlic coast 
it frvrr iiritim. r!ic people impavrridjixl, and tSe itovcmment ttretcbrd. Coin- 
muokanon with ihc inierior » difficult; tine entire republic hax only 540 
mfkauf nilroad. The rvii> leadine pom arc I^ Gvaim to)^ Mjmcilbo. 

fiJi fVauifrdr^LR GifAin in tituAini on the nurtli tentril covt; hi hn ibe 
tnmtation Mitton^ wIot? oi having ihc nvm hartor in ibc vrorU. It e 
mereh' an ofteii rriad^tc-aJ t>csei by inany daaecrt nod difficulties. 'Ilie harbor 
hw. bocn improved, bowrvei, by tbe construction of a concrete brtakn^ur 
ninnuig out 2,044 fret. ThJB port carrm or about 52% oi the foraj^n irtAt 
of ilip Republic- 

Mifr&Ciithn. — On thr w«r ibore of Lake Maracaibo 14 one oi the prin- 
cipal cumnrrdal crnirnt and ihippmK itoiu on the nuithrm coait. Thr bar 
at the ml ran ve lu tiic ilijuinrl dues nut adimr vr»eli diiAtng moie tlon 12 
feet, but there 19 n depth of 30 feel imide and near i}ie city, Tbe inierior 
eommunicnnont, both by river nnd railwaj-, are tair, the rrvers being navigable 
for short dictancei into the coffee rcj^ionii. 

Tub Gummas, — Tfie three Gutana5, Brrtith, Frenchn nnd IJutch, have ■ 
poor coa«t line; ihc Icadins harhon havt bara ai chcir mouihft vrttklt prevent 
rhe larfiMt vca^cU fioni entrrins. Communication into ihe mteriof i« fair, for 
the nen mmr Jniportant rivrrs arr nnvicahtr for a disranrr oif SO miln tntn the 
Initrtor. Tire ni^i Iinpijiianc poiti arc Cajcnoe, where the hujbor a m> ^;U- 
low at it* entrance that craft drawing; nwre than U feet of water 4re 
ol^iKed to anchoT six iDtln irom the town ; Gconoetovrn. Br^ti»b Guiana, and 
?aranianbo. Dutch Guiana. 

Tits Atlavtcc CofiSf 

The eaKem ooaii of South Aaicnca t% favored, for ibe tnoM iaiport^at 
and best of her harbors ate «iiuaTcd on the ereatnt hiehvray of oonuMTOC* 
Ihe AtUniic Ocean. 

ilaAzli.. — The coast of Bnidl » indeotcd witb 1 number of almoM laod 
locked btrr^t i|taciou« ftnd acccstibk. The inou roiportant arc Soitiott and Rio 
Je Jaitdro. Comnurucation vrjtb ih« interior bf ihe rtven ot the ^Utfmt k 
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rtnrkrcd* but thr Amazon (urnt^o nccdlttii nariieatiDn uito tkr intvrior- 
Tbc only ports hnviiq: a rii'h aruj pop^ilout cmmiry behind thrm ire Rio tfc 
Jinriro, Sinim, anii Bahia and xhtve urt the termini of impoftnnt ltfi« of nlU 
vnty inro the tnteriof . 

I?f« j^ Jffnrtro,- — 1 He harbur at Kio ih ibe UrgfU and intnt tnipurtanf in 
Bfuil ainj one ot the flnrvi m the world. Tbr eninuice U open to veivb ol 
the brsot njx. 'Huf bay is 1 00 otilei in circurofrrentr ami almuea every- 
wlvTC 60 feei ilfTp. Tlie cunimeirial i^iuxyK jirr bufll m tircp w«ier jn«l pcf- 
fnit ibe moormie iloneiide ot the larccfi vetseU. 'Lhe loul Ict^th ai liic 
qur tA ttbovr iSOO ytr^*. llic new port worb, under comEnKiion idtut 1903, 
CMViiti ol a t-rrr evpemive -uij omnmental ^^-^Lte^'f^DOt nod a continuntion of 
the wa w^all v*»lhward. Rin "'^ fh* lopon for a Urge area of rhr rii-hr*t, mo«( 
tix^Mnluit, atfiil niAt thkl:1y tielllciJ pari o( BmztL Itb expoilb uiwuul 10 
2;'5 oi the efltre cicporti oi the eountry. uid it* imporb are relativdv » Urfc 
It w weil connecled «itN the inteTtor by tmp'jftant line* r>f railwaj- and ha 
ako reBuIfli iivaauliip cotnmurication »-ith the priDcipa] pom oi Europe and 
America, 

Bahut a. titrated on the bay of All SAJnU, a horsfshoe shaped bay. tM 
mdet wide ai the entrance, twcnty-feren rnile« ]cn£, and m ibr center about 
twent} rnilf* wide, 'Hie hittior v> »!»rltrred : ireamen cuinor apprfKK^h tbf 
dpock« bui lir a: nnchoi' in ihc hay nboni *i niilc fcMii ^dioie in Mill u2tcT. Rail^ 
H-ay* ETvc it excclierti connection with the tnlcrior. 

Rftifr or i'fmtTiiilfUcti 1% title (if ilic tiTipctrlani porl^ of Hnail- on nu < . i 
of it* pTonimity lo k'uTope, lit harbor con>J5t> oi an outer *nd inner mi 
ajpe, the fonnet an ^en TO»dircfld wparArcd inmi the Utter by it r«aiarfcAbk 
ttont reef- The tiATbor hat been im{>roved at a cott of fS.OOO.OOO. Stvaia- 
ri%, ontr« thrj' flrau' Inw than 24 frfi oi waier^ do nnt an urfthrn the rwf, 
but lie ar inchor about a mile outsfdr^ The i:enefal level of the dty and 
nelehliorinc ci:43t is too low lo br healthy and it h^ 9 hii^h death r«1e. Thr 
railway cotiimunicntToni with the interior are Kood> 

Para, the entrepot foi the Aiitaz(;n roMcy and the pitnwipal loauncicial 
city of Dorthtm Braitil, \ta at the juocriun of the Guama and Para mxrt^ 
about $6 miles Ironi tTie Atlar^lic Ocean. The Pani in about 20 milei wuit 
here. The harbor i« acceMfble to Ur^e fttacner*, hut tho«e of tiglit *Jraft only 
can lie alonf^iuTe the miay. the larger veofU beinR compelled to »ncH<»r fton>e 
dii^anre out, Commimicaliim vnili the intciicn hy large vevrli n poftfible 
by the Amazon. 

AKr.HATixt Rfet'LiHLic^ — Alihout^h liarJfm a ^reiu enrent of cna*i line. 
Arecnttm lu^ few cood Haibori- The rwn ino*c frequented by ocean lEoinif 
vttselt aft Bueno» Airen and Kn^enada (I^PInta) both of which have been 
itaproveil at i^trtt cxptatr. ll^e he<t naiurat hnthor it ihjit of Bahia BUnca. 
dtoat 5 JO miles by *ea wiiih of Ruenon Aitet, About 100 roilt* tonth of 
BahiR Blanca h ihe ^beltered port of San B1a<t and betwcm the 42nd and 43rd 
parallels art the Und-VKkcd bays <4 Sm Jo*r and Ktieva, the (im as \e\ v^v^ 
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used. North of Rucnos Aires on the Parana River is the port of Rosario, the 
outlet of a rich a|rricultural district, ranking next to the federal capital m im- 
portance. The principal centers of the railway sysceoi, approximating 13^000 
miles, are Buenos Aires and Bahia Blanca, while the La Plata river-system 
furnishes excellent means of interior communication. The foreign trade in 
1913 amounted to $900,000,000. 

Buenos Airfi. — Buenos Aires is situated on the west shore of the La 
Plata estuary, about 55 miles above its mouth. The estuary at this point is 34 
miies wide and so shallow that vessels can enter the docks only through artifi- 
cial channels kq>t c^>en by constant dredging. Previous to the constrxiction 
of the new harbor, ocean going vessels of over 15 feet draught were coo^Klled 
to anchor in the outer roads, some 12 miles from the city- The c<Hnmunica- 
tion with the shore was ef^ctcd by means of steam tenders and small boats. 
The harbor has been improved by dredging and deepening the channel, erect- 
ing docks, and quays, installing warehouses, hydraulic cranes, and tvk^nty- 
eight miles of railway-siding at a total cost oi $40,000,000 up to 1908, The 
city is the principal terminus and port for nearly all the trunk lines of the 
republic. 

Bi^ia Blanai is situated on the Naposta Rivern three miles frtmi its out- 
let into a deep, well sheltered bay of the same name, about 447 miles by rail 
southwest of Buenos Aires. It is the natural shipping port of a rich dis- 
trict from which great quantities of wheat and wool are exported. The har- 
bor has long been recognized as one of the best on the Argentine coast, and 
when the channel is properly dredged, it will admit steamers of 30 feet 
draught at low water. Five or six important lines of railroads connect it with 
its rich hinterland. 
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Precious Metai-s in Alaska 



The annual statement on gold, silver, and copper in Alaska for 1914 has 
just bten issued by the United States Geological Survey. The value of the 
total output of these three precious metals for the year aggregated $18,835.- 
520. 
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GLACIERS AXD OtACIATION OF SOUTH AKCRICA* 
By Walter l\. S<ho*^» 

TiCE Svow LiMR 

THE tAMv line uf Suuih Amrrkn vnn«^ trum north lo «outb icconJinE to 
Ulituilc and f1«\7tian and from caM to vrtt SKCordm^ to the wifi4 Mt^ 
From ronJ>tm CotnTnbia ai m fWvation of 16,000 ft. thr «iKm' li«r cradutltjr 
ilcw:tuls Ti> J5»(NXI ^i. «t thr cc]U4roT from whicli placr it rfljndl} Mccrtiit to 
17^00 ft. tti northern Peru uid ^jOOO ft. in the Mjb<tn?pic*l hifih prrwvtr 
frffionj AiTuittcJ brfwrtn latiiuilc 17° aacI 27'S. From t^w liie:f>f*t rmow linr 
timitn ihc »noifv 1iri« ;-rn(1uullf' ^inks to 170*!) fi. ai tlir ^MTirmc wu^hern tip 
of thf continent. Thp MttUrn tnouiiuiiu cart>^ [he lower tnaw line in fbe 
reigniT noitli of thf rqiHtrjT inct In ifw -lulvtTutiHil pm«uT€ bfli%, AtK tn ?he 
obuntlant pmrpjuiion fnuiL thr I'rM^c W[nJ», while vmih of ifw y^li prrt- 
sure belt, the Ptrvai]ir>e Wc»crHie> m^pply the cotai nxmniAim with the faoM 
oieitcurf. 

Tut PRBSbVT Day GL,\ct£]ts 

Tile Tropical Gl^rri.—'l'he nficitn of South AiDcnca e^n con^ 
veflkfitlp be grouped into three divisJont, Tbe first divition, ihc tvopicaJ 
^Acier«, whieb rivludc all icf ttTe>mt lying norrh of Chili in coit«e<iiKilce ni 
ilwir position in hiiiti laiJiode^ arr, ix »ne n\\f}ti rr^lif cxprti. •umW and 
cod at hiL'h dr^atiw^. Furibcnpoie ihey alJ ^cciti lo tie tcccidinK. a» their 
numerous moraines nou' tcitifv. Tnic vaHe> Kbcien of the alpine type do 
not cnft in the tropiAti repon of South America- Imtead^ only Knall hanjC' 
ir^ ai»] eirque gbden are found- In ceriTal Peru, t)ie iec «treamt now end 
at ]6h000 ft,; m ie,r)W ft. in ea^icni Bulivia beiwerti 16* and 21*5. Ut»- 
iMde; ajid at 15,000 ft, and IS^OOO ft- in the fa*iem and ««Y9itetn CofdHlefi 
oi Ecuador rcTtpcciively. In Colonibiit, the kx tone^c* reach down a* far a» 
16,000 ft. 

Characterktic of tbr tropical ijlacien h itie fact that tfie amount ol water 
jrtelded to tlv ctrir;im« by the mpliinf£ itx rongun if extremely iviull- Tbif 
nmdition a^ nrW ai the curiwM) dryn itnny appeianmr ni thr icr. vrhich 
\onks iDore tike vranite than compACucd wofw, n eiipUined by the relatirc 
rapidtiy or eMporntion which take* place over die hitfh tropicoJ tfUcietk The 
CXtenaivt ^onirdtion ot large ^livrd nuvr ptniffnlf and iir caficadine avalanches 
m abO vwTf eharacteriit>c of the^ Klaciert. The fictv of running waier. chp 
«lfppifif[ of none*. The crscfcsni: in rhr aihsruncr ni ihf elju-Jrr. all *> rhiirac- 
terittk of ilie fbt-irr^ oi thr Alps, ajc ytnLiiiflllj unktio^^n in the lepixii uf 
the iroplc4l eUdert. 

1ft the cnl^ra of lome oi the ci:tinci volcanoes, iarce ice majae* collect. 
Thu«H in the crater of Ccrro Altar, l'S4' S.. latitude it'fouinfi tn ke Md 



'Snainianr «r a p«kpf»r pr«Mai«4 la the G^kV^rapblcal SemloAry ai ib« Dj 
▼•fMtr ot WlBCOCWiQ and aubmltted to K\tt> trttlften of Prof, Lawrwioe Mi 
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5 JOO it. wi^flr Hw 9RI oi ke ficully oopct ilirottgh oa opemnfc in Hic cntef 
rim. The i^jjcid tongue desDenik « v«lky for a diKSQCV of 1 >i mikft where it 
n dkdorfp^ w kv nnbncba ovet prrdpitiaits n)tlc>- wslls inti> » guUf be- 
Idw. Th» I }^ tnik-lone ^lorr t» thr nnmi afipraacli ti> a ttve alplnr icJac- 

TA/ TmPfrait GUtkn. — ^Thcsc iocUidc jdl dw ^adcn ia CbiU lOil 
Ar jp^ c mi » ftf ftOulU *» 46*"$. Utitxidr. Noc od)r hnx^ ihry srester Icuftli 
u>d A iw>f« iruly ilpkie character, but <hc^ narurally trrminate it lower 
rkvatfiom^ Lymg in rbe central Cordilltra httvrrpn Actxicsipim vid Tupiu>- 
0:0 in latitude 32* — 33'S- arr appToxinuttdy 25 jflacKr^. M*ny c?f rliev 
dejccfld u f«r down u 12.000 it., utiilr thr luM-i^t dcvatiun mclied in tbi* 
liistrici it hf tkt Jui>cd U. elacicr which ttimsMto at ^iOO ft. In ^tt the 
irta^wn of ihu ronr vax>- from MUflll icv itrama ^ mile or I mile in l«i>||:ih 
to ftjaci^rt Vuvins ' l^ffd' Brater than ^ mi. 

Tir f*rrtf# Gimifrt af f^jit^^mia^ — Of an entirdjr Jiffierrrvt masn£tiid« 
(5 ihr slacixttciii of t)>tf wuihrrn pan of Chili and Ariermina. 'Flic threat ana 
of snow.- fifldi and vallcj' ela<jcr» which rx:cnci» nonh to about +6'S. Uti- 
tttdc AcndK out to the tra5>x aniJ w<«t emt kt »irr.Mii4 whii:h rcacb tower «nd 
loitvr alntx^dn 10 ih« louihmrd. At leut 55 f>bcicr« or ice coAfMe^ are 
knou'n 19 tfinjte thr CTeat snow^ti^ldt ot thf Paragonian Ande^, Thi4 thfrd 
ttlaicia] diriuuH s dntded intii a iiutllirni and a uaithnn wction. the fcrnorr 
nccndinc odh iiGtri 47*45'S. latitude, where Baker Hcrrd mi2» acrov a 
Urce proportion o> the w:dth ot the CordilJeni, lo latitude 46*S.| whilr tbe 
latter section ttretchc» laouih Abo<ir -I' tmni the Baker ford^ In the nortb- 
em section moii of Ehe j^lacjen <nd before rvflcfiitm die tea. Unlike the ^nc- 
im of th# noffhern vrrion, prarnrallT >^1 ^ ^br f^ urranw of tbr 4»itheni 
KCtioa on the wcstem ^idc dmmd to the -jca where they di^cbaTce Ktberes 
into the watcn o( ihc numerous fiords. None oi the valleys are cvcf lire 
frotn ice. In the casern part of this lotithrm elaciaL lonf almost aU of the 
ke toci^niPi rmpt>' rnio glacial lnke« formed hy rvrinrr ^feat ice inaMH. Thr 
fiorded coan and rhe mimerout largr Ufcc* are p^irtifulirly chiracteiiuic ol 
PaiAEonia. All of rhr irfariem of rhit rv^on with thr ncccptioa of thtcc 
have been rapid1> tetrraiing xvlicn wen in recrttt ycicv 

Still Unhcr MMith in the ere^t Pataficntod ice sone tie* the region of 
Tjerrs dej Furp> witli it& numerous glaciated itf«itfi and ftorda. One of ttt 
nianf ^lacirra. the fJataler, has been d««cribrd as one mllr vride and at leait 
thrremilo lonj, in 1BT2. entirely free friMii arif kind of ilehri«. uid at lonnoLh 
and ihining u ■ mitror- Nocchet or cave) 30 10 40 feet in hd^t and 100 
feet in depth were nDmcrouft in the ^teep ice front. Lyine in front of the 
eiacier were numerous lakes and m. teries ot morainei marking three dillerent 
pamv. 

Paw GLaciA-noK or Socth Aukmca 



The present daj- f^lacien of South America are only the renwinnn of a 
one-fhne more etiemive glacial yfivem^ At present all tA the known ^acieis 
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oi Soulil Aiurr^Ji, wiOi iKc exicvtiun tii (|iri*c i>l the Paiaj^uiiian irt Mrram*. 
atr mpidly rctrcitmi^ One ot thex idvaAcinf icr Mrcdun» I* ikt Disoark 
tl»cKt m Umude ^"WS. Uinptudc 7i'W, Since 1899 tbk mcr d^ gimr 
hu b««i axA'inK forward, whil« iu ori^htton on cftch «idc have bfta rcirf-.it- 
mg. Bttwixn 1830 nnd 1899, the Bitniark glacier retreated irotn a pluue in 
the }nke info which Jc is again adrancin;. At premit the glacier tenminatn 
fi L«ko AiKniiiiiu ii ail clc^stioxi ui 7S0O fu Tine glacicn at South Ameriok 
luvc williin ilkc bat ic^- dcuJcs rcittAted Jroai 170 fi. to 700 ft. ta ihor rc- 
ccnonni mominct now restiir- SocnctimcK between the glacicT tfiout 3od the 
otueriDoat motainc. a wtim of rtcn^ional mofoinct appcarv^ occa^annalij' ■» 
oiajif a$ eight in numbrr, indicating that the retreat of the (lacier v/u nor 
coniinuoiK^ Si>rh a series ot wen oi j'ounie inorainet it found Lyinie in front ifi 
the Hnalcr flsdn in Ticrn del Fuc^. 

Th* FtlKWUIt IciC PrRJPlM 

Evidence of tomicr glatiaiitxi it met widiin all of ilie Curdillcra vrhcre 
Klaciadon i» pmctit now. Lnceral moraine*, wmc ol which cnn be traced 
up on both sid<« Qi the voJlcys for over Sy^ mu, niimcrou* tenninal *iid rccct- 
fional morainc«, abundant glacial Lakc» — wme Jillcd, other* containing water 
^<ifquet, typ'cal I'-shaped valient, fftrttf mt^vmniieft, txic.y all gxvt Teftiinon>' 
o] a once i^icim ^UtiAiion in tlie Coi<dUter;i. The many sUrcinI lakes found 
bi IVru and Ecuador ceociaUy lie between lijXK) and 15|800 ft. whkli 
height abfio pntcticaU/ coincide? uith the nutneroui glacial terracu tound in 
the uuac couniri». For the nverauc devaiion ol t!ie lower limit oi morauiea 
in Peru and Eeuador, Sieven^ givcK the figure ot 13,000 it. Tbit tame 
ftbierver al^o found that ihr n^orainoi nf the (jmitrrn Cnrdill«ra difvcended to 
lower clcnratiunt tban those a: the ea&tcin oiountaitkt, No( only did ilic 
moraiMa descend lower in the wdtctn Cordillera, but also the typkal C^ 
tbaped vaUe)^ oocvpied lower pD»ition», were more numtroua, and bttter de- 
veloped than thoit to the euit, ihm thowing that the wr«tem Cordilkra re- 
ceived tfie larger gladatifm. 

From tlie nboBrrvaiioru and reports of the Chili-Argentina Boundary Cooi* 
iniaion (I8%-I*^H)2) ic l^ now Icnowr thai al (he linie of rnaximiun gUcia* 
lion, the Paugonian glacier* evtended eastward to the Acianib; ocean at 49 'S. 
latitude whence the edge of the ice took a nonh^vwl^y direction to longi- 
lode 70'\V. »nd then maintained a northerly courw prxciically coincidinjE 
With chat meridian. HatJihal'^ ooncluaion regarding tht Headers ai Pata- 
gonia today ii that the character oi the former ice longuea wa* identical with 
that of today, except that rhc earlier ice Ixld wai of tDudx vaster extent 

Acrording to \lcycr and Hauihal there arc at lean two, prot>ibiy three, 
Mparaie glacial pniodf rtpre^cnied in South Aotcrica. Of thcac, the Ar« 
one %xxi the greater oJ the two^ In Penj and Bolivia, Haofhal believet he 
found pvidenc-e of the ftni period of glaciMion as low as 12,000 h. and 
10,000 ft.: according to lJiif« t}ie uiow Hoe muvt luvc been betnxen 13,000 
tL to 15,000 ft. altitude. The ^jjnc observer wa* able 50ir>ewhat more ac' 
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cumrlf tn fix t%r oiow linr oi ilir vo^d ^w:iat period b«iw«rfi 16.000 it. 
to I7,IKV] fr and dw glMciet liaiit &nMiid t4;000 fu, while Skvcn plicn ttv 
eUdcf iiiuii Mr \iJKO h. Aco>riine m Meyer's ofifcrvjitMito tbc gluJcn 
in Knudor ended during ihr Mvood cl^ci*! epodi bctii-wn 12,000 ft tnd 
13,000 h. In round numbcn ihe Lower gbcUl Hmit ol the iortner ice periods 
rn the cropicti ]£l«rul vmv Iftf frocn 5.000 ft. fo 4.000 h. iovmr thin st 
prfscfit. 

Arcotdins to Hautbd «:>d dhcr^ moufiuijt clacBtian of tbe faHier 
penodi iviu nM frcnd^' dIScrenc than tint oi toda^> In the ke periods the 
^juor ditratic harmony prrdominatcd a« dofit ttxtny. onli K^erftl ociavn lower. 
E«4C(1> xt (odiy, the earlier 2la>cieTt re<tUrd riirir looil cokrsrion, tbdr iocal 
tontni! aH rhroii|ch thr lor»l rlintirir rrlariorrthiin, thiT n, whrrr now the 
tnim- line lies hiiih U > rrvill of m dri cliin«tc. there ilto t!>e invvr linr hud n 
hiel> p<Hit>Qn dutine the lomicr ice period? 9r^ rirc tersa. The jfcneial 
dinuie o( Smith America durioc the earlier ice prriod», qq the other handi 
diHered from th^ ger^rrd diroote oi the country today in beinf colder and 
havtnfi n prrarer amount of precipitation^ 

Nor oiit|- urjK A lareer am in and tirar the mountatnc of South Amenoi 
HlxiBtcd during O^^tcmAo ^Unt. hui cvideiKc in the form ol tillice iI^bi 
point* to a Pcrmo^CArbonifcroii^ clacintion. Sovtth of the c<|<iator a cone oi 
fliM (Neozoic EboAtion h»s been found; itt limits hav« not been determined, 
but it ifi known to have extendMl betivven 21' to 35'S. lacitode, 
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OUTLIHX POE THE STUDY OF FBOflT AHD FEOTBOTION 

AOAnrar FRon DAMAas 
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NOTE : Frost dama^ is due to the low tempcratuTr and not to the forma- 
tion of frost; *'black frost" or "dry freeze" [s as dangerous as hoar frost. The 
actual damage depends upon the degree and duration of the cold, and upon 
thf condition of the plant at the time. Aside from the "general fteezes," when 
large masses of aJr arc Involved, freezing temperatures are reached only on clear 
quiet nights. The drainage of the cold air to lower levels results in heavier 
frvtts in the valley bottoms and similar places. Frost must be regarded as a 
local phenomenon, although the general conditions must be favorable for 
freezing temperatures. Of course, the whoip of a very wide area may have 
frrHt at fhc same time. 

Protection against frost damage depends upon 

I. Prevention of freezing temperatures by adding heat to the air 

1. Fires 

2. Steam pipes 

3. Hot water in ditches 

4- Electric heat (not yet practised). 

II. Prevention of freezing temperatures by checking terrestrial radiation 

1. Covers of lath, cloth, paper, or glass 

2. Clouds of smoke, steam, or fine mist 
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3. Incrratrd Ewmditjr inon 

a) Evaponiioii ai wai^ by Imi 

b) Irncalioo with bot ov oiJd w««r 

c) Sprap of vraxci or »cum. 

IIL Prtrencion ot frfezing: tempera in res by iacrcaune che »pcciiic hm 
of tlw Mirfacf ol the eirch 
K Flooding 
3> lfrieAii»Ei- 

IV. r/exntion of frcceini; ttnvcratum bf rnvda^ tlic air 

1. Wtfui brt^ 

2. Mechanical movemenc (cwt y«t prficlioed). 

V. FroBc^iioQ o4 fmtrd pUntc front loo rapid warmtfiic bf the sun 

1 . ShaJrns 

a1 Covert or rugf» ol tatb, doth, or p*pcr 
b) Clouds of smoke or ^icani 
2- Sprayinie with cold v^^tcr jiiar bciorc nmrbc. 
Effective frott Aghting depends upon 
I> Knuvledj^ of 

J. Nature ni front auifl frrKt dantAffr 

2. Tiii>ci and pUcca oi Jro«i occurrefict 
i. MrthodF of prorccrion. 

IL Prtparfltictfi by 

1. Receipt of froftf forT<:astt 

2^ Having TiuiniaU tor A^litiiig rn rradineti before rhe beginning 
Dl ibc season cif ptsnblr Irost 

3. Detailed plan of action, 
111. Co^openiion 

1. With ihf L\ S. Weather Bureau and oiher ot|taniiaiKM% 

2, AmoctiE ihr growers nf thr region. 



Tub U^k ov U. S- Giotoc^rcAL Sukvkv Maps 

The intrintic worth of the Geological Survey 'c topographic atitt tli«cti 
ti a n^eant of edhirsiion for vhoni r'hJIdrrn w but litrlr apprpcinirri, Fw 
([inrrrs hj^T lonjE irithV^d ilir f-ii(^lleiu.r of the Sur>f>' map«, auturiobiluiU and 
hikeiv have become cihicated to than, but the stinmlu^ they aft>rd to jchool 
children nor only in tJie study ot geo^apby bur of hi»tory and American 
literature h y^ to be nxofiniied. 

A careful anidy of tbf Survey'* adaf theet of Ronton and vidntty, for ex* 
ample, vnU ronvinor the prn^mhY rrachrr of the unlimired powbiliiif^t tn 
ttiis map. I'ttr inrip ijf HoMon nr)i1 ricintly h doLibLe the \Ujc oi the standard 
sheets and sdEs for 20 cents a copy. Orders should be addresseii to the Direc- 
tor, V. S. Geolopoil Survey, Waflhineton, D. Ci and accompanied by raoi^ 
UMe. 
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CHILFl li a land oi powibiiitirs- Her principle grognphTcd disailvanligc^ 
lie in her &hape and situation. The tormrT a unfavorable io unified 
dcve>jprnent. due to the separation oi the country* 3000 mQes Long into such 
unlike rej^'om. It is a difficult nutter to keep them united in scnciificnt and 
Inxr^tr^t^, To a cenair extent, howoer. the put i&oUtion of Chile is being 
overcome: the trans-Andean railroad from Valparaiso to Buenos Aires gives 
cfjnne^itifrfi with the foremost South American seaport, one which has direct 
cdRimunicatiovi with Europe, ft is possible to make the trip, a distance ot 
eit^ht hiindred eight)- miles, in forti-cight hour^. with an alL-nig^t stop at Los 
Andes, l^e Panama Canal is another offset to the disadvantage of situation. 

COMPAIUSOV WITH JaPAN 

Japan and Chile are somewhat similar in situation and $hape- Both arc 
lont:. narri'rH', and mountainous: both are far away from leading commercial 
countries, Japan, by- actual measurement* is farther away from United States 
and European countries than is Chile, yet Japan is recognized as one of the 
Jeading nations. Japan is only one-half as large, >"et it supports about seven- 
teen times as many people. The area of arable land in Chile is greater. It is 
pri^hlc that Chile, with intensive farming, could support more people than 
Japan. But there is a difference in the people. The Chileans have much In- 
dian blood in their veins and that may account for their failure really to make 
conspicuous prepress as a nation. 

Condition of thb People 

The system of great landed estates in Chile is a serious drawback. The 
poorer class have little chance to own land as long as the present system exists. 
ITie strength of a nation is measured in terms of a strong, land-owninp middle 
I'lass. It wcms necessary' for Chile to provide that the middle class may more 
generally own properly, especially farm land. The system of suffrage is a 
weakness since only twenty-five per cent vote. Those who are not encouraRed 
to vote take little interest in governmental affairs. 

The Chileans recognize the need of trained men and women and have 
provided sthoolS' But public sentiment is not in favor of all classes attend- 
ini; school, so no compulsory law is in force. 

NiTRATE Fields 

The rich nitrate deposits are the cause of lavish expenditures. In 20 
years Chile has received $425.0O0jO0O from export duties on nitrate. This 
'\s not used to rid a poor country of its national debt but for building showy 
structures in their principal cities. There is a possibility of exhausting the 
supply of nitrate. When such a time comes the Chileans will be wholly un- 
jirepared, for they have no system of land tax. Should such a tax be gradually 
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rmpoani. white utDT of cl>r rtrtiiuc tiMiney d uinscnvd, it uruuki ?«\-e Oiilc 
» uiai calamity, 

Advantaoes op Chilc 

ChilcV odvAniAgct nn eruicr than her dUadvuiuecs. Soil, much of 
-which ii ftifunill^ tcrrilr; mirttfaJj— nil rate, coal, iron, ftiiii Cfippcr; d<n« 
>|ibnut in xUf «ouc)v ur<J ibuivdant wMtr powrf, mikf her rich in ruMnil rv- 
ramn. With thnp advanm^ thiFre t» no nnf^ifjl oh«i«de ro Qifk'ti berom* 
ing « nianitlEu-ritrm;; ni'ifun, Thr lac-r ikit CMIr L;ir[iTHiifi<i mmr n-^f rlir voati 
in South Anieiic^ uu^Jit lu lrj*l to a (icatc: lirvcloimivrtii of tlris rot-uitr. 

Chile nnlu third ankonR the countTie* of South AinehcA. The ptopic 
cnll thf'rraclvri rhr ^ nnkec* of Scmth Amcncft. Chile is ytnta^r rhan rfir 
rmf«ii >U[r«, Nlle hat rh« flpds^antAcr ni hcirttf yotjniE ■" (hit t^c *>i the worid^ 

Gr»fttrd a changr in lurid oiAnrrthip nnd fotty j'«irv nwtr nf dnTlofi- 
nicnt ur inajr wltiKM a niaivrlous irhsiihsr. 

Ejnily A- Bodd. 



THB OEOGRAPHY T£ACHJBR S R£SOLUTIOKa 

Ar the opening d iht nrw whool year. I hcieby fccord my rcMlutton, — 
1. Ta attempt 10 tnch a imaJlpr number of facti than I did lai< 
)t«T, fu selrcT tho4e facn inuTr thouKhrhilly. and ro iinpTew rhnn rtoif Ea«f' 

inelr- 

2. To make constant ux of the wait mip. 

^. To ropkc thr Riudy ot the mcip and oT the mop queMioof; in the booh 
■ liberal portion of each n-rek't worlc. 

4^ To haw my pijpi1« make frrr*hand tkrrrrh mnpf, raipfdly drawn, ax 
a nwttiia oi impreWnz nirnT&l mn^* picnirr*. 

5. To try to rtuprcH a jimllril number uf &i|fnilicant facti aUKtl each 
counti?'. "to that ivy popils ihill appfcdate whai each country rally repre^ 
♦entj in the famtly of lution*. — come lo fre] that each wnintry h» its own in- 
di>-rduality, itand* for certain ideals and coniribiitpi certain thin;{s to the 
wnrldV prrf Ten. 

6v To liAvf my popiU clip eci^Tiiphkul itnivs af tmportaiKe Irom the 
ptfpen or nueftzincs and rdl uhy the ttcm« ki< important. 

7. To etiitivnte in my pupiff the habit of utJne the Mlaa, the cncyelope- 
dia, the aiinnal ttatmical abtirad of the United States, the Censit* repott«. 
and oihrr itartdaril refrrmi.T boola. 

$. To uie the illuatraiiuni nhiili my own city and region wpply. aa a 
cncam of andcntandinit the zeoernphv of more diftoni pbcci. 

9. To prepare mv ovm Icsmns w that t ran tejtch interetiinely ami con- 
ftdfotly, 

10. To try to remrmher that Keoftraphy h inhrrentiy interew^n^ •* 
cbfldren. and thai ihty vrill like ii tf it \s well tiueht. R. H. W 
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THE DI8G0VBRT OP TRB PAItTTED STOVE, Aff 
OBSERVATION OF TH£ DRIFTLES8 AREA 



EARLY 



IN ivntthvotcm VVitcomiPt » b vrtW known, and to » scnali extent in 
MtuihnLiicrn MinncAota , oocthpcafum Iowa, and nonfawtatcm lliinot». 
tbcTt It a Prifitrct Arr;(, — thai », x rveiorr vhlch hxc never been dovcrrd hf 
KT, althoKii>h thr I.iiii m 3)11 ^itlr* oi It v::tt nrxr htirird h}' gl»Hrr« «tDTilir ti> 
thcM luund iO(la>- Jii AniarviiL-a witl Gftrntaml. Tlie won cover} nearly 
I5j000 3^ujuY mil^ [ti tlUucpuwvi art rouvhly 210 tnOcs ao«tk and aouih 
hf \2<> nuki c4*i uid west. The ohKrvatio«ift referred to bdow vr«fv pu^ 
Udi«d in >V. H. Ke4tinfi« "Narratrvc o1 an EDNpedttion to the S^ttnce of St 
Ppl^Kn River, Ijilt* Winnipcet, Lstkv oi the Woodi, elv:. etc" performed in 
(hr j-car 1821, Vol, I. PNIadrlphiji, 1824. pp, liXl. 2fxl. 287-288, 

Nearlf a century afio Vroitntor Kejitinfit > Z^logtlt frucn the Unrventty 
fit P^tifHyJvim*, rr^M*1led ov^rlAnd fmrn Chiraffo to Prairie rin Oiicn. ind 
ilim i^mt ifp thr MiWsjuppj ro MinnrapolU. fn *™jthwc*tcin WuuHbln he 
noted ihr ^ibifJKc of the £ruiitc houlilcD, citrwbcrc known lo hare bocti 
broveht hy tfac continental filacici, but which lie thought of ts erratics of 
vety ^d, or 'primitive." tocki trarHported during the Flood. He conimcnMid 
upon thf< change ^d he did to clo*e ro the soutlierti border of the dTftrlct 
vrc now call rlie DrHrl^st Arta, Afrer rrtutiing the DriftW Area ht abo 
ohsrtved rite ic^umption nf the eriatio ai the Urn point vrhcrr oac nmid pos- 
sibly jcc them while following Keaiing'« route- 'ITii* wa* dojc to ih« iwrth- 
wtttern boundfto' **^ Wi^on^in. ax KcJ Kocfa, bciow St- Pnul, Minnesota. 
Juft aitrr he paired Lake St. Crciic, Keattrtg sayt that ihtjt 

'landed, for n tew minute*, to euiitine a none which \s held 'a h^ vm- 
rmtion by the Indbnia; on accounv of ihe red picnieni with which n b be- 
dawtied, it is KcncraHy railed the pointed Ston*. They rentBrked that rhtt 
was (he firKi bowlder oi primitive rocL. wtitch they Itad «tr-n to the ^vnx oi 
Rock fircr, * * * It l» a fragment of ucm'tt. which o about four and a half 
feet in diameter, Ir is not iurpTi»ini: that rhr Indian* should hare vSewwJ 
thii rock wicti iomc cunMit}', and deemed it wondeWul, etmudennK that iti 
charncten differ so rnnlerially from those of the rocks which nre found in the 
ndstitioiirhocid. A man whn livn in i eountn- wbrrr ihr highriir hilk arc 
wholly fonne^l i>f sandMonr and fecniidflfy luneAtocirT will nrce^Mirily botruck 
with the peculiar characTerf of the r>rst ipccimtn of GTMnite that conv^ uitdcr 
ht$ notice, and It if^ not to be wondcrrd at, that one who 'vtt Ood in all 
rhing^,' thoiild have madv of such a ^tone an object of wonhip- Ttie Indian* 
frrqiipntly ofirr prir«fnt« to the Great Spirit neir thU stone; amons the ofter- 
inics of lliei: Mipcraiiuon, ilie party found the fearher of an eagle, twa mon ol 
the 'Tommc de Pnarie." {^f^aiea ti<u!tnU, Nutlall), pAinteil with y^v 
milion; a willow branch whose item was painted red, bad been ft«ck into tbe 
ffround on one side, etc. The gentlemen broke off a fraf-ment of thi* idoJ, to 
add to the mineralogiral colieciiont;, taking cstre, however, not to l^ve any 
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ckipb. Uir ii^hi of which wuulij wuund tike fcclinte^ of thr devotee, by am- 

T 




M;ip uliuvtuc DfirUvM Arro. 

'[1>u8 vr« M« thju K«iiiine, who wM tdmixt xhc hn.t gvoiofi:i»t to vim xhc 
Oriixlt» Arra» clcarl) rroocni^tod it* phenomena at both borden. HU only 
gcotoKK^l pre-(l{V(SM>r, Schoolcraft, aL«o idrtitijirii it» hountlary, btii at a Uter 
liine and tii ajKiilirr place, for Scbooknff fiir?ntu>fiFi n<flhini£ of rhifi unr in hit 
fir« journey, (bfrc >'Ciir* before KcacincV \Iaior Pike KkewriK Undcd at the 
PoiDccd Stone in iBii5. bur he did not know it» fiKntlkunee. Major Lcmc 
mftde ohtcfvarvonA m 1S17 that w^culd hnve enabled hun to recognixe die DnU- 
le«£ Area phcnomcriH if He bad hem n Htolojtiji. Other endy obiervationi of 
lb' Driffles^ Area phevirinirra wrrr made rndeprndrntly in C^fhrn^n in IftD, 
Schootftaft in I83K Ovren rn I8}9. Hodgr in IR41. Lapham is IS44. Nor- 
wood in I8"i7. Daniel* In 1854, Pcrdval in 1855, UlMtncy in 1862, Scrooe in 
1874, Mt<jec in l$78 and ninny otlwr». It w4a <crTtctly cjcplairtd hy Irv 
ing, WinchelU afid Chamberlin in 1877 and 1876. Tb« moit complete 
dficription i>f the I>nfllen Ar«a was published hy Chamb^Hfn aad Sftl^tbuiy 

In 1823 Profcwor KeaiinK riYti collected a spocimevi front tbe Painted 
Stone — the fint cTtrntic he mw afiei leJivtne the Dnftlcn Area. Btit be vns 
not ihr Ttal pioneer, for tlic naked abcneincf had painted the 4tcnc red. and 
wonhrpped it! 
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CITftRSNT QEOGRAPHlGAt NOTES 

GlXKllt'iruV WITH THIS j\lUE*I\ Tlit Pa&*ENT Wa*^ 

Count KfveniUw^ point> uut thtt the ^lijuKe againti Geftn«i^ now' cooi- 
|i(uc« RuMii, &igbod, FrvKc, Bfleium, Servii, Ii>i)\ JapAo, ami G«oc> 
nq)t:>' : nrul tlur rml)' tn ilie luit ntnitil ally run bf AtTribmtril ittrii siicmMA » 

ilrm- aiiitf .t br with Briiifh rdiftjicc (ujs Couni Ro^ntJow) wticn the 
V'mi l«nn] ot ihe Aiiinimlty boaMs od hating driven Gtraur rn<!c o^ thr 
*rw ? Thai u 1cm dur 10 ihc nc<'omp)iahnicnu of tlv Orit^ Brf^H thaa 10 the 
^gniltnif^lilcdl itrnft^iLr^itiort iji thr Nuflh Srj. Tlif British NIm <4oniin«if ihr 
riLiI». maliriK bufncn fui u»dc rcnuiiLabl) <ii:^', 

h u pl^ip ttioT if thf North Sen wtit as HiE » 'h« Pacific. <ir Grraunr 
u^crt ntuiEnl oH the coast ol Tftfrnani^i. thtofis irould bf ditlrrent. I*~ot the 
nfttJDo oi kr/iipttiitit» lor a pcofile thut ficoriii ««niimenia]itiu wher\ U axctt. 
ra the birtii>F«A uf war, ani! tmr«t( on hard incttp it t< raiher udd to rompkin 
Jte^fttt ihe Nonh Sea being ivljcrr »t i\. It » the Gcrnun way of 
xxficc tn ntsLc a fipccLsJ c'44(. We h«vc been tutil ch«t the nitr wai a bii^'V^. 
^J necenit) for Gcraanv* becauwihc his seventy million people. vkI a fceo- 
^nqshical npcntit)^ bvcaufr Gvrnuui)' ltr« n'hfrr rl Jue«. Thr invwioa of 
B^tjpiirn aai al«o Justfiied t>>- geograph). G«rmany\ ultiinare trnimph h a 
pI^jwoIokichI itctpcsity. Iwciui^ c>f hrr >upenair i3ervi>u« ofjcanixatiun. and a 
piycholoeicaJ nrccwty bccau^ uf l^u will xn conquer. Hut ErisUnd imut be 
denied the consolations of science. However, the Uw* nt lofic must not be 
loo strictly rriforced atnidtt the clttfJi of amu. So Cott liraft the Glacial 
Period, or whatever it woi chit made the NoTth Sea. — [Thf ^atwn, Aug. 
12, 191V] 



M^porTPU UyrriD States foil 1 CB^n* 

Teachers wh<j mc not familiar wiTh ihr many and various rsapt pub* 
li»hed by tl>e United State* Gcoloeiod Survey will be intcroted to learn of a 
»»all aiap of xhr United States which i» wld bv ttidi burcnu at the noKitnaJ 
price ot 1 e«nt> Thitt mai^i thi>u'» rirrn, Ukr-., State buunJann, State capital}, 
and prinnpal citfe*. but ni>t ilte lew fn^wrtant feature*, whott rmmerous name* 
nml MTH^H^i lend to create ijbiturit^ and cimhitifm. It mcawreK abciii 8^ 
by 12 millets. 

'lite ii^iirvCT- publuhesi al«c] mapi of the United Stntcft on lafccr ac^es, one 
on a va\c of ftbmit I^) mile^ to 1 inch, for S cenc» rri«il> and one on a acale 
of about 110 mi\ft> to 1 inch, with coniaun ro (how relief, or n'lthoue COfl- 
lours, for 15 <rttr% rrrail. 

A /elief map r>l the United States nieaMrini- 18 b)- 28 indicia on a vale 
of no miles to the ItKh. is »old for 13 ccnti. Thb map shows the riven, 
prircipnl citi», and State boundanev, vid is shaded tn colors to >)iow the 
hei|[htt above sea Wei ot all puits of the cmmttj-. 

Addrea the Director. U. S- Geological Siirve}-. \Vtdni»gton, D- C, and 
aeaimpanEed by reimitance. in ca^ or pn^tal money ntder. 
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The Insfp^ctivi Blockacc or lut Qunsn Islbr 
If it now tlimift coKil)^ iix inoiifhs itace ihr Grnnan Admiralty prr>< 
daimrd ii9 Bubmarinc "bIodnd«" nt Grnic Enuuu and annouflccd That 
"cvtry hoatiXe mcKhtEktman . . . will be dtim/yoi" What are ihc Mt re- 
mtts od military valuer? Ont crtat aim «t ttw compaien was lo cvc oft tu|>- 
plic-t from England — eipfdallv looditvlft^ WJiliotit iraporud iooA, Enjlflivl 
would «rarvt. 'nim rht Kn^lith ihrrai of (larvint^ mti OrmiAny vfMi rn br re* 
iDitftt* Vet iluriri^ ihc fii^t Tut inonihv of MitiraarlAc nciirii>^ in Bficnth 
waicrK lire official ^,;urr» of Jniporr^ ihow ibar UV),[K10 ron» m<^t of foad- 
ittifik wm rfc«ivc4i in Ki^*lanJ than during fhr corrc*pondins ftvr monihi of 
I9l4i TTiid dc«« not lool: u if th^ G^rmar plan of reducing fniclsnd by «tar- 
vaticm werr tijcc«<t>nc in)- hrtt^r ih*o tW Rriii^h vlwrnr to Icavr Germany 
wfth nnlir luU rrtuti^li fiul ta Lrvr on- As for tlit AClu4l dr^iruUron o! BntiUi 
liiippuif: — vinuallr all oi it inmrfd, h% tlie wart ^ cbat iht ownrri locc notfi^ 
inc — <T i* v*nr,ii>ly csHmttred. but i» Mirrly Icsa than one per cent. i>t the vr*- 
t«b Ktvaliy comint: nnd ^ing throiicb the ivur zone. Lloydi Rf^uter hat le- 
c«filly iMLtrd the c|uartrrly rmim« of n«w thip« — l^vinjc out nvn-of'Vrar>-^Min- 
<lfr tfMiMtiK tron in Rrifi^i j'ariU nt thr rml «f Jurn*, Thr inTal nt 1 ,500,000 

[on&. TTiF iiKinaie^r ff cIlc ^hip^ iu:ik by the G^iuun» a a b'ltif uvrr iOD.OOO, 
Thus tbc Briti^ nicrcintilc rannc ia not cvactly d^^appcannc- In iKtt 
4tspitc tbc submarines, the v«ar b>s beer one oS lar|^ profit* ^or t^hripowner^. — 
[The X#/««f, Aut ]2. I0I5.] 

A Travrlcr's Guide m the Pacipic Coast 
Imtnrdtatrly after the publication of its Northern Pacific Guidebook 
(Diilktin 6M ) the United S^nte* Geological Siir\-ey announced the i^iir o# i 
lEUidcbuoL toi-crinx ^h* SWu Route and Ccaiiic IJne, nnbnurinii iSr ErtiiioQ' 
irocn Seattle to L<h An^leii. Iti title U ''Guidebook of the Western United 
States, Pan 1), The SKaita Kouce and Coair Line" (Bulletin 6141, and it 
(lomprikeE 142 piect. 19 Eopoernphio niapt, iS re|iradi^ccd' phoio^rap^t, arid 13 
texi (iffum, l~hu book i^ M-Htrrn Tn rhe &an>r pnptihr vein tn the oiher Sxit- 
ref tfitidebonks und it the oxifJtr>^ which it eosew prr^entv many nornxble stertk 
and ceulot^' fmum and i^ prc;;iiafil vhith inlrmliiii^ hiMuty JJid trid'liun. 
tbc volume promiKTi to be one of the nio« ?ijc:eMful of the Knrs. Turnini; 
the paffw oi ihi* boot, IhruuRh which are lihrmlty intenpened -o^wtfra^Iik 
maps and tllai'tra lions, the traveler find* tnterpreted foe hrm in s^mflr Ian- 
l*tia^. many t^inc* of inrerptt. 

To iTuvA rhro'igti out iteai We*t rn cooipany with a pr<doeni fltftcd 
vriib rhe power of expieM>on and explanation i» a raee pnvilece. 'I'be pazea 
M the Geolucical Surve>'*9 ;ni^d«book» offer an ei«ti more untDual privrtciXi 
for the infotrniUinn thrj' cucitaJn it the product of rnany minds and ^nrnprifrv a 
vail vnount of ccolopic, botanical, and -jeneral Enfonrarion. piven in n limple 
and triipmrinR vrxy. The piid^book ma|v« thoK' the topot[nip1iic featurvf 
aloftiE ihe routes 

The book i* for «iJf by ihr Supcrintrfklem of Docuinmt», Wai^isi^nKi, 
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H Pakama Smips and CaBjOOIS 

H A >Taj ot iJk PtnainA CwuJ hu now- puatd tmo ti»cory' I'hc CuulI 

Wvmk opcncJ to coaimrncv on August ]^, i^M, when thr >uLw*n Jnfitit, a 

piuianu RstlroOid Uncr, ihu u > tiwuport from Xcur Yufk hnd borm a not* 

able ptrt in tht con^tn>aio(t o1 itic warfrwA)'. wtni tbrough from Crfatohal to 

B«lboa- Tlicit fjlliYivcti the MM til) tbc )>r»: ./monvM of the AmcHon- 

Hawaiun StcvniAliip Compviy, ui4 the Arst fc^Tviun cmft on » ioreiBn voy- 

wl2c cwlM on AuL^iift 22, ihr DaU^tuk, of GImieow, widi wheat from Pu^ct 

Hg^und fo' lreliniJ> Scddrn wir Had broken out; thipt of bdiiscrent iflffi 

BireTc flytnff for f^ietter. and ihe tmi ot ihem were bring romraiinckefeid by 

thetr Rorrmmejitt, 

f weK-e ot the ioiirteeji vnseh that tnvened the Canal during the fine 

Bi^^d. WTTT AroeiicNr^ In tlic Review ol Rrviewn for Majr, I9L1, br^nnLni* 

Vfin Arridr on "American Ship« at Panama/* ihc prnenf nrlier had ^ktd: 'K 

■ tlie jVinrrUin lUg; to be a strnrfer in the Paoanu Con^l «^iico tt i» coot- 

plelcd ? Will ill niariiiiDe utiont be pre^irvj and ready then w> make use of 

Itbc CsittJ excvpt ih? nntion vrhoae monrr »id «oercy havt built it?" The 
yeat yinct Aiipat, 19U, Hi* broitirfit if* clear and f-ratifying aiuwvT. The 
Siari and Stnpn barr led all otltrf natiunaJ itilifn: (Lr titeTEhaiit Hfei ttiai lutt 
li\ad« best ii«e of ihe nevr waterway if the Heel of the United Stiiic>. 
All told, the net tanal ronnai>e, on wliidi tolU ate Ntwd. of foaeU traw** 
ing rhe Panama Canal for llie mvW mtintK'i oidinE July 31i 1^15, wv 
4.4043&4, uf wh'ch h' fat the ereaitti nnglc clement was the wholly Amerf- 
can L'oaiMO'^oail ttinna^e oi l,41<>^94. in addition to ihit coatt lien otbtr 
Anicncaa carRo vesfdi nude a certain number of forttgn iroyaffc«, particulftrly 
in tli< intde to and Itccii the mtii eocui of South America, where they were 
nupluyi^d becautr of war-rSeca upun European tuona^. Tlitcnislv^t ttv 
Govemraenr fivnl year eftdios June 30, 1915, tl>e tolb p^id at Panama by 
the fthlpt nf al! nalionalilici in all trade* amounted lo $4,3433^. while the 
a^fLial *wi oi upcratiun for the wme period wa* ^,112,550. Thi», tu|icr- 
fcUll), thr Canal w» *elf-aufliaioinE but it muw be remembcted than in ihit 
Maienwnt fw ftIlow*nce b made for intrrr*r «o rh* raiuul invninl, (lr[ireni< 
tion, el?- For ihe time brins, ami until normal condjiion^ arc oiubltiffni. ibr 
Canal cnoti be rrtardrd t^ a f,Tv^\^ permanent public work, the value of which 
csinnnt be meawjirri by the conwoetoa! standard of dividends. 

Ship* from Aunnila*ia, the nentrr edire of the Far Ea*t, and the w»t 
cowt CiJ South Ameii^-ft for Europe anci rhr Ailaniic Cowt nf tlw United 
State*, and *hip» ouiward bound from T.\xn%iv and ih* Arlantic Co»f on rlie 
jfmtTU! route* have con«iturnd the chief fum^i tonoacc pawns throueh t^ 
Carval, Thtv bar* been •"tramp" ve^sseU or the pionter* of small frtiRht Itncs 
at a rule: few pauen^ei and mail liner* were anutts them. 

CVide maleriaU and iooditiifb ha%-c made up a large part of iW carpiw 
natbound a/id wttthowid.— ^ugaT, coal. Ofiwr. Hour, tron-ore, lumber, ml, 
niinite*. wine*, and geam. Bm minufactun^ of iroa and »teel tnadttDeir 
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wd nilroad m«tcriai» conapicuou^y ficvrcd in botli ooaitWBc and ovcnctt 
cocnaicK«, As lo *'effl«r«] carf:o/' iodudinc rou^H hi^hlr finUhcd and thIu- 
ahk merchjuidne, it is sgnilicixit llitt out of IOO<027 covw arncd ttl^ouB^ 
tbr iranitl fnini the Atlmfic fo th*- Pacific, m June Itit. 42,^29 torn w^rr in 
ihr American niu^twiv tr«lr, nnd mil of ,1S,614 mo* ifom ibr Puriiic in rhc 
AdaoiSc 53,^76 loi^ were in ibc conMvrw trade, ^hose Mm tnade up more 
ttutn onc-fturd of ibc ritife traSc of the new wsterway. 

PA>f AHi^ or CiirBF Advavtacb to Amr»ca 

Tlic AmencAEi flif' in tlir cn»t*ro-co»t tnAr. vrill <ioMtniie lo flraM v- 
oiidr jind proudli' «t Puiima w long » the hii^iotk CMUiwue law retiaint un- 
chingied. A jeAf aji:a, in Aupiif, 19)4, nn <fion 10 uproot it wm over 
whelminirV defeated in Washinctr-n. Tho*e m ilii* co\inir>' and sbroAd who 
utfCed T^c repeal tnwised that when the Canal wm 'j^jcncd not enough Ameri^ 
can »hi|« woulil be fonheoinmg, even fcir tlir i!oaMf(\-JY cruminrn:r, ancf thai 
ioieicit sHipK would have to be cmplofied. Tluti itiii wa^ in error U novr 
ilemonAtnued bv experience. Amciicnn ships in coast- to-coast traiie have 
prared to te nuirerou« and HtJcqaiir^ Kre^shr nite« from coan to coatt have 
been aubitaniiill)' rcNJuccd: n \pnt nr^- i^ommerec is drvelopiit^. 

Thmtitthniil thU ahnnmi;il yriT of vrar, ArnTiran ^hipownrf^ of the At- 
laittic-PaciJir flee: could havr enricbeij ibemselvef by AbAndooinic their pro- 
per service anil <1karierine all thctr «hip» at unexampled raio to carry food^ 
*tiifh and munilJOTtt to Europe. But th^' bave not done this; thcj hare oc- 
cuiooallf employed thus onl)' a fru' *pate v«wls; every one o* tlie chie* «r 
vio» has bfen iteadily mimtafnerf. 'rh«e ihtpownen have bonombly r«o£- 
niTJod that ihrir finti diiiy wa» lo ibeir mvn (lag nnd to their avrn cnnntrymi?!!, 
— Frorti "7*he l''irft Year at ruiama/* b> Wmthiop U Marvin, in ihc Jfuer- 
ktn Rtt'ittif of Rrfifwi for September* 

Whk>: thr Gurp op ME^tco Re^ciiftn Oraa 



In tilt trnirw tii {:s invcwipatitwi* uf rhc gcijc^jt) at rhe onuntr}-, the 
United States Geological Survey ha^ lotiod ib^t the ocean formerly corered 
much of what is now the AtUnik CotutJil Plain, while the Guh of Mexico 
aprnkl widely c%fi tlie omtral Sciithdn Siaic«, probably rfTichinc a« Ur iwnh 
to Cairo, I])- The Ohio vvi4 then a longer and older river thin (he Miui^ 
sippi. Socne of the tedimenis o( thi) Hfie, fiEMv hardened into rocks, were de- 
ported in a ihallnu' ^q> vonr alH>i>t ilir nioullt^ of ri^m, and wmir perhaps 
n the flood p)aiik» of the riven then^Kdve^ AH thctc ditTerent typci ot xdt- 
OMfilK. ns found in ifkr eastern Gulf tesi<in. are dtfcribcd in rhe United States 
Gentoctcal Scirxti't Profeuionol Paper 81^ which nuy be obtained witliout 
COTt b> ApplyinfE ti) the Director o^ rhe Uniied Scaiet Gcolofietil Siirviry, 
^ViKhink*tcio, D. C. 
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NEWS NOTES 

Dr. Lucy Wilson^ htad of the Deparrment of Geography of the Girls' 
Normal School, Philadelphia, was engaged during the past summer in excava- 
tion work in New Mexico, As the result oi her work she has brought back to 
the Philadelphia Museum nearly a. half-ton of pottery^ primitive stone objects, 
skeletons, etc- Dr Wilson, with the aid of Indians, excavated 36 rooms in 
the ruins of Otowi in the Jcme^t National Forest, New Mexico, and un- 
earthed a great quantity oi interesting material. 

Prof. O. D. von Engeln of Cornell University, has contributed an excel- 
lent article on the ''Geography of the Ithaca (N. Y.) Region," to the Cen- 
tennial number of the Ithaca Journal, recently issued. The article covers 
two and a half newspaper pages and is illustrated with a map and two block 
diagrams. 

A. J. Nystrom & Co., Geographical publishers, Chicago, have just issued 
catalog No. 16, nearly 200 pages. It includes models, globes, black-board 
outline maps, political maps, commercial maps, physical maps, historical maps, 
charts, atlases, geographical pictures and much other material. Geography 
teachers should have a copy on file. 

Prof. Jas. F. Chamberlain of the Los Angeles Normal School, repre- 
sented the National Council of Geography Teachers at the Oakland meeting 
of the National Education Association. He has sent in the fallo\i'ing report 
of the meeting: 

Geography at the Oakland Meeting of the N. E. A. 

During the recent sessions of the National Education Association, held 
in Oakland, California, there occurred an interesting and profitable conference 
of teachers of geography, principals and superintendents. In a general way the 
conference represented the National Council of Geography Teachers, although 
the national officers assumed no responsibility for the meetings. There was a 
forenoon and an afternoon session, and both were well attended. 

"Geography in Colleges and Universities" was presented by R. S. Hol- 
way of the Univereity of California and W. H. Snyder, principal of the Holly- 
wood high school,. I^*j Angeles; Mrs. Mar>' W. George of the San Jose State 
Normal School and James F. Chamberlain of the I,os Angeles State Normal 
School, dealt with ''Geography in Normal Schools." The forenoon session 
was devoted to these topics. In the afternoon "Geography in High Schools'* 
was disciissed by Roy F. Dickcrson of the Mission High School, San Fran- 
cisco, and George C. Bush, principal of the South Pasadena High School. 
The last topic to be presented, ^'Geography in Elementary Schools,'* was 
handled by Harold W, Fairbanks of Berkeley-, California, and Mrs. M. Alice 
Hanson, of Pasadena, California. 

There was an animated and profitable general discussion which was par- 
ticipated in by a large number of persons. Much interest was shown in the 
uncil of Geography Teachers, and many teachers joined the oi^anization. 



^Journal "^Geography 



Vol 



umc 



XIV 



NOVEMBER 1915 



Number 3 



IDZAIS AXD ADSS IN ELEHEHTAET GE0CRAPH7 
B> the EdttttT 

WMV it Bvofrnphy mndt one of the four or nvr furuhnscfitaJ vtudict in 
the vhoah of r\Try mliKhFriK^ coontry? [f wr wrrr to go iiwo «nf 
uic of the iIwiuaiitJ?i uf rkfttttti4xy kJjouI?! Sp tlw Umttil SutcK wc i^ouU Cod 
thj£ erocnp-hy u taught there. If wt vrtrc to ied into tht TiJMxib of Catfiaid«i 
£un>p«, AiBtr^Iii, Jjtpttfi, indicu Anfcnima, Chilt> Br&f J, New ZnlviJ, wc 
ibould find gvognphf dtsuct in oJl of them. 'Vhn it true wttether tbe sdioob 
lur«r inhrnTcd ihcir jdeal& and praciicei frocn Knftfind or FrarKX, Spun ov 
Ilalj, Ruffia Of Ponuici]- Only z knowledge of md(ne, writing, and ount* 
ben n cnn««t)c(eiJ luotr bujc. Occai»rtiiftll> a nun b fouix) whu dor* not famr 
(diOAj: anv sties* on y;hool i^ccfrrspliiy. but iiidi a iDti> a» »0 very «rt Wit his 
«rwi need rceri\« is" ittcntioci. ITjc fwrt j»: /. Tir rftnij ^f CfQ^r^pkf 
im f/Aoo/i v ar^f unif^^t^t htt^xhse the nttJ »f if i; praitiftiUj vmirrrrsi. 

HOIV SiMLLTHG StUDV OF CsOGKAPtlV BiOtM? 

The child's cf^oe^aphtal luiow ledge i« a matirr of ^Etowih. He b born 
with •oi>r ftnd the expencwrt of hi* pre-whool dafs fumtjh him very litlle> 
Nor htt hr any hunc^r For ([foersphiol knowlrdise, for br doe« oo? f«el any 
fiefd ol li. No me m WMy m de^re a rhlnic uniil he ihtnk« he h» uie lor it. 
If it wrre fxiWiWe in i^r pducatioiul pnidKT t»> an.mj<c In ih'ldirii a dnJrr to 
knoi^^ — a keljoc of the nted oj knosviHK — before we had lo offer tbc knowl- 
«dcc to tlKQi. our tatk of tcftchinff wotild be cuicr. Unfortunntdy we thiilk 
we oiKit ffut c^tldrtfi through a forcinifhovite procfw, arvl that meint iniut- 
inp lint ih«^ learn a itrcat many ihin)i« whkh thn- Iiavr no vicibic (i«ed of. 
Mul dn nnr trr rhar thry ner will havi?. fH eourve there can hr nn ptrvuiahir 
mental rracliim wvrr ihcVijuirtiie of lhJO£» you don't ncrtl al lr-**t nor m far 
9^ Toxi ran see.* This is i>nc rotwrj ivhy wi much tchool *^orl; U irksome- 'l"hc 
ffu^kl dorfn't see rlur u»e of the irformMtion you are pvinif bimi if he cmiMi he 
wntild not be inattentive. AVhen he rom«« to you for informntion that he 
mlly tratil*, flow eaf-erly lie Unm* to wliaT you have to ^4y, 

Since ifcocraph)- Lk iit>r nf the rliini.'i whkh wr knon' ti[u>t be iau|^i, the 
$m ttrp in the pronc»> otizhi if> be Ji proceedint! by which wc fWjill Kisri 
ihr little VNcftyvftfotd inio a inline of de««re lo know some of ihc ihuik.'^ 
r^l gro^nphy wi)l f?^h hint, Until h? hafi> «omr liiile reason tor wiUijoe 
fa brarrit he h nor in j>iy>d condition to take the trranrmt. Oiir fecnnd point, 
iken, is: //- The litgimmnt r^ JT^v^rif^Aj /ntr^iiff tiff in tn^tinp it rX'itUnt 
fkmt trmfnipiiija^ kuMeictigf n^Ii tatiify tt uwt ichitk thf tkifJmi Acve 4f- 
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/ufi i» ffeL Ncfdlos to iJd, ilicy^ will not fed ihU mni b>^ being told thcf 
luvc ii, nor b>' expliiunD«k» dm Xnttt they will lee the u»e of tr 

By rc«^n (if ihr mere fan rh:il rSr>' art yr^nit children &niJ rot Bttxnt- 
v^. they haw ctrtJiin ifitrrefn ind ihr^v An- rh^ rmHier't xiYtiuM ci ippnatiu 
One oj the dii1J'> e;tilw«i inttfett) it^ in ftioiiai The noriD«i i:hild l»m 
»toiics pARicuUflr I'^m about chiliiixn «nd AniotaU «n^ Kr«nee pIbo» 
vrhert peivie do woniicHul tlunc» ltk« dnviitp a ceam of dog^ or ndrnf; cuntb. 
N<M If wuuld nuc b? 1 wiMT ute oJ itme io huflt up tlie^e Konea and ipcnd 
hdiool time in rtllins tbrra ludelf to itir up a desire ioj gragmplikal iniortna- 
lioci, Tbc «Conn iliould be motiIi telliflg for reaioni quite npan imm ul- 
icrtor niocitx* connc^tol wlih cro^Tiph)', Good »ioric* nrc a pnit of ediica- 
liofi, and they are more WMy to tie intcroiinc whoi they d<al with people 
and placet and happeninp which Mong to a world herond the child's diily 
Mir. 5ioti^ r>f the E-cLtmo. of The Indian, of chtldrfn fn ChinA or Jjipan or 
HoJfjuid AFP the chillis (f^Kj^ht. Such viona i^ialif)- i ptrrfreity naiutal Et^ 
KmU and thr!i vahie is erery^heTC recoitntfed quite apan from iceocraphy. 
I)ur by KlcttSng tcmc itorio which awalen a childish intcrt^r in ihr chH- 
(lirn M*d pcoplr ol other la^dt, the way t^ msdc caij ior the betinninc of 
l<eoffnphy. Geographical infonnation vnH now bepti to Itave um in the 
rhiM's world* for -t civ« light on thtrip which inrerr*t htm, He dnes nrn 
Iwithrr ri> te:L«>ijn i^i^t uSy he i> i^lad Ht icitow where Ru««i> or Scotland l^; he 
simply i« i»Eere»toJ m that story of Bori» or Dunald, and he finds it satisfy' 
ing to know tomcthinf; about th^ countries where ihey lrve< Thi*. it teetm 
to inc. it the natural w;iy for ffeo^raphy to beicin. 

Wna»< Small Gwkiraphv Bwjiv? 

Occaaionally a »chool maket {geography one of the sttidiet of the wmnd 
jtracht More frrqitcnily it h put down a£ a rliird year «tudy» btit formal 
KEDgraphy can »caro;ly begin earliei ihan grHdc 4. Ti may he tnimliiccd in* 
fotmalfy id 03nnc<tioii with rca^jit> «tof^e^ etc., j& enfly a* the teacher wtihca. 
Surclr in the lliird Kradc there oajcht to be a lichlxrraie planninc ot the tirotk 
so that storiei of forei^ people and place* ihalt he iniroduce^p At once Uw 
globe and mtip come into u>e — not a^ i formul mattCT>hui inertly incidentally, 
and with nn daWaiion. Tlie t-hild nmply If^mi — tf ht hai not already donr 
H>— that grgwii'iip people uj>c the map a« 2 ircatif of lc>CAiiiii£ places or ooun- 
triea which they arc reading about. GradiiA]ly £coeraph;<dJ notions will be 
built up, idc»» of the cirdin^l and »icn>i-cardinnl directiortb, of the <ntth'9 f^apc, 
of the cau9c of day and ni|;ht, the equator and the hoi belt, the pole« and their 
cold. Mo*t of the*e idea* will mm'' nut In connection with stories of tHp 
Rnkitno. of the iliw.-ovei>- ol the pole^ of rlie pi^iuic^ of Aftiti and the like 
DeJiniiLoin ot futmallv worded >tit(tiicntii arc n^i yet nccdcd- 

All through lh<f third year, the am is lo itet ft/^Af— perhaps the> will be 
vaeue one* at fint We n>ay be content, however, if w« ft^e tl» idea* i^roiA'inK. 
even though the child can not phrase tlicm, When A&ia or £urupe or Ja^^n 
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GT Sweden KFt (nefiitoopd, portir rh«n mit an fhr w;dl Tnqi. A lar^ rlcu 
will map fhnuld ntwiys lun^ In pUir virw, GmduiIlT funllUrity with the 
AUKS And map picrurt* of the <ontincni», the ocf^n^i And wttiC countries is 
Acquiitd* ^fo»c chiMrm ktww people who eitne trocn torcijcn lands or who 
havt tmvcted abroad. Pap«n arid mair>Einf? Iijlvc prctum of foreii*n pbnsv 
AJI of ih^f oiits o4x»iioM ii)oider>fa1l}' to iinplxnt rh« »lra thai a pan oi ont\ 
dailj' liff » lo ht^r aim] krnm' KlMnit [iniplr vid <mintTici xcrau the m; il^ 
nrv the tcadier'i opponuniK ic Murt the child eiui in hi^ lodiQal life \r'ith a 
leelm£ Thai K^nffrnphy t» «-orth while; and At thi> »Cii{:c «uch d icclLnc i% 
WQfth mow than formal Matwnent* or ddtnitiont: ibeje vill corae later; let 
ideas and tntcr^t come fim^ 

///' Ot^fvopidtal hifAi tMii nn iatfmT im grf^graphf or* merr import 
tant at tkt i^uMi ikaa ftrrmai staumrnit. 

What Ai>out Hdxii Gbographv* 

TUm a an old and reipectable mvdm thit education should proofed 
Ifum (he known to the r«lateil unknntvn. Applied to (;;eogniphy thit mixitn 
Kare tw the H><alled Home GnigTiipltj, Hinne (leognpfiy b a giiod ind pro- 
per ihinE- Avuredlr' we ivi»h the chilil to make um of the ecoffrapliical ma- 
leritia around him. It hit? come to he n penerd pmciiee lo build up the id<A 
ol a oiap in the cfiild's undcrFtandinc hj— 

(1) dntwiae a p]»] of the school room, indicating in iheir proper 
placo, «rata, reachor'A desk, book aif^, tvc*, 

(2) nuking a plan of the school sroundft, 

(3) nuking a raAp of the block in which tlir tchooi is located, ihowing 
bouadui|£ iiifxi^ 

Tlicrc 1) a p^^rpu^e in thi»; out ol Aueh ejierei^s enKffie idcj^ uf the it^ ptir 
post and Biciinini; of a map. It » doubtful, ho^tcvcr. vrhether the children 
of the f^urtli fcrade are ready to attempt drawing accurately to »cate. They 
fiin do if, and if rnie enough i\ v;)ent> ihry will produce a cirdTtaUe tnap of 
theachoo! room or tiij- hliKk. Drawing t« stale (*, tio«*%'er, the wtirk of f»rly 
mature mindK There i* alway* a tendency to (each thing* aboiK nvo ytAn too 
hard lor the pupils and so alway:^ to He working agiiinAt difhoiltics ot our own 
creation^ Idcv which we cjtn develop in the childish intellect only with 
painttakinie effort atid much drill wotild be fEr««ped md diir^red readily a 
)taT oi two later. Thr miiid\ power t^rott-s as the child kf^>^'^> »i^ wf 
shuttld do well if v«c were content to let our worL prognn at about the rste 
die cnutd dcrctopi instead of trying lo be always a little ahead. In the lonf 
rmn nothins i« eained- We mu&t remember that idea» which involve mudi 
mathemabcaJ reiitoning can be readily {raiped at a certsin ttife of develop- 
mmi, but rmn be t^raiprd on!y with mach explanation, tlUurraTion. and effort 
at an earlier kIx^t of growth. 

Home Gcoeraph^ ihokM be t«ueht ttt connection with ai) e^e^aphy. 
drawing upon looU iUuMrtiiom wiMnever ibey will aid in eettine cteu \dAai>' 
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cnniifitiod more di Im Uborwuil)^ iliroug;b u-ceLi at laontia \% a doublful 
pnciicc. On iKt cotiirary* iiudnait chines si lint hskrtA a dw&n beiter than 
«nidyine d6oirl tho<c vsunc thin^ in bookt. 

1 am pcTOuflclcd tbai early tiudlct in jG*o|iTiphy ftbould not anm At A lii^ 
drgTTT rrf rv>rtn<»i of tnnwtcdirr oT at accnnrr. formal firarmimts, hot rarbn 
Mt iJic iln-flijf'iDcttl oi a bnad tntcrc^ in pcopJca and cuuriiik»> and a plcasutc 
in TT^in^ jiKi licarini: abuut tbrm. 'fhis b an attjtwlt of mind* 1 wuuld 
lilbc to how ra>- own children c^in thia Mtfiuik oi mind in Ac tint rears oi 
{^nrgTEtfihical iiudy. Enough fonnol and r^tact knowlrdcr wHl bf icquind in 
due timr: 1 w'ould rathfr c^iildren tluMiLt liict gipi^tafiliy it ibp tnd cf the 
^Th ytar in icliotd than be nhte to pnt tr%t%, if thcf mn nut do both: yvr tbr 
tvro Mxm Mc by ic niain« incompatible. Ilut a pioctdurc iiKh ^ is kuk' 
looced abovt may l<ad to dc«iiftor> , ainile* waiit h «ity too porvibicn U, h<nr' 
ever. thcfT is a coOKioti^ otm to attain the end which tt here mrocninrndod the 
vr^tk wilJ not be umlns or dcfiultof>'- 

TkR Pi;ftKl!tt OP GtOCKATHY 

Thn all U%dt inevitxHy to thf m^iin qtjeitiofi: that ^uevtioii v, — Ifkat ft 
ihf f^Ofrttfih} itarking 9f thf rifmfntejy tdto^l fnrf Hsa ii a major purpnv? 
If M. tvhat Is ti? Flaa it iniponAni (ubwlivr puipoK^? Wtiat arc i\Ky\ 
If vre can decide what tltc ur»u'crR tu tfiCK quctlioiu arr, wc shAll have inaik 
prOf-rtM. 

By rejtiflorL oi (heir inherent cbtractetT difbreni itudin lend thmM«lT«« 
tf> dTflVrrnE mnjnr purpmeA in the rounding; uitE uf flie rrlucateft per^otm. Thr 
iitudy a£ tUetnturr nialei h*t intdkvluul And iiimul rcrttieTncnt- Tlui Is Iti 
major purpcuic. The stadv of maihtmttius eims not at intellectual refine- 
meni but at tniriinE in accuracy, in exacitieii, tind in ciof« menial applvt' 
lion and do«e reasoning. Jmfrkan HuUry n a tool for developing pntriot- 
itfn and the qualitiet at rin/eriKhip, 

What » tt^ogropby's mijnr pLjrprnir ifl thr Hen>mi«f>' whoof? I Tiave 
thouKbr ovei this <;umi«)n it Tifn» for nuriy year» and I ilwa>« come around 
to the lame concKiaion. nuncly. thflt cci^ri|>hy has both a utililarun purpovc 
BDd t cvlturm] purpose, uainR the ^«rd *^eulttiral'' ui the »endr heteoitcr de- 
fined. FJucttttonal phJI'rtOphy h:w pa«M^! the »rjce of repardina thit certain 
bmntfipc iti itiidy nrr tncuirparubly 'iitiied tri ^vin^ a Hiinethinji; called cvffitrf. 
Culture » HO elemeni of JiitaL-ier nioic than an element of mind, and bernwe 
tbit it »Oh the fchcmU nioof <:in not imparl it. Contact with rehned peopk 
brtcjt it; travel i« o4ie o^ thr inearth by which if crowit. Gcvid rending, Cocid 
tn. fiood music, gorvl drsuna conuibute. Qiii in the period of youth, the vhool 
k ihe WtrtK'y paTticidarly delegarrd u'lih ihis rulEuir'S&ving foipno*ihnrty, 
though this ii unly & i^arl of il» TT>tf inihi1it> . HioHdl) 9|X;ikiir^ lie -t^iijol 
^an to perform t^t> main services: 

(t) Teaching timv to live- Hovivrver, the inimc<Hate purpov In the 
Jowret ei'adw it :o jinr the child the ability to u*p the toob bf wbiHi re«l educa- 
tion V later actEuirod: to leAm to ttsA. to wrke, to apell. aad to cotnpufc. 
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<2) Teaching how to fiu^ a liv£n|£. 

A lirgrr fiart — pusitbl)' a majof pin — o4 rhr knowlpdgr uid traintnjE 
which elcmcnUuy icotiifi^pliy ctvo, aihb to fit the diild to ciTrr luru-a^il thii 
und «ith(r school »tudic» which fciUow. Yet most of this km^wlcdic^ and tnin- 
■nc is oi voJiK «tn chough the boy l«vo ktiooI Mrly in lite. Kither in the 
high idiool or in (h« work»da}' uudd he oan, oEh<-r tliinp^ being equ>l. mskt 
Ivmr protcrrw if tir hoft ;i birm'ledsr (»f rhf ihfnf*c vhU^ KniEniph)- mcbn 
and whkh rw> other brinth n vpei:tRadly iriiioniible for leiufiiiiE. 

GEogjuPiiv N(iT Pmmawlv a ButtAivANO-BiTm* Stldv 

Let L« i-rant thAt many a mui is eoniin^ u Jivm^ vid ia Getting a good 
deal of mti^faclioin oat of life, arid doing boih on a ven' litnired knowledge o1 
ffeogniihy- Men hu^tt hrcDine mi'llbniirei^ and pre^idenn wlm did tiM kiwnr 
wrfwthcr St. Roquc if i cjipc or a rivcrn ;tnd the ntAn whn in^'entrd the roller 
procCM of making Hour ntay nf>t hft^c known the ''leading Inc wheat-frowinit 
>tatf« ol the Union.'^ Vet thit and i |£reat dni more mny he eronled vfith' 
out alrerinjc tite gmerAl rmrh that xeotcraphiral ):r>owlediee n ± jEood thinpr 
nnd 1 iMrfiil thint>: that Jt mnkrt our reading morr i^iri^fyinp^^ ncir Conver^ft- 
(ion iiioie iiilrlliL'nU. oui iTiinda inurr hiuud* our arunpttdiin QiotT cooiDapoU- 
tan. and our cttiumhip more enKchtcncd. 

GBOOKAI'ttlCAr KnO^LtlKit GtVl9 BrHADTM Vr OtTTLOOK 

Bui our edtii'Xi tonal ^^trm ik oTKani3:ed definitely and properly on the 
Mninipiion that the ^hoo} i% devKned » nnxh for tfevclopin^ mrn who ^hatl 
be leaden in a mull way or in ■ Ur^e way. n it h for prep«rine others for 
AiCfdy maktrtg a livitiz- '11ii» ertral, buty» nfitionxl hit of our« CaIU for leaders 
of tert«, snd leaden of hundreds u Hell as lenders of millionth h calls for 
nun who ha^f gained scmr of the dfurlpline and tome of the outlook which 
Como only by education: amt (-eocraphical ^lud^ ifi one of the hranc:hm which 
irivc outlooL 

0>ir schools arc conducted with a view to t^e ncrdv of »cictr in all of 
it> itratdi the upper is iatII ai the low«r; the tower as well is the upper. >*et 
they muil always ptin with full knowledj^r thil they are training n propor* 
tioQ of their pupils for poMtioni which require hrrodih oi DUtlwik. and 3 wide 
range of LmwIediEc. htifh of ihc world of (lie piai (hi«ioiy) and of the w^orld 
oi today { acogtaphy } . No ntin is educnted who know* only hit own time and 
hii own coxtntry. U culture inch^dct the ability to we the "now" and the 
'here'" in tbeir reUlir>ns ro the loncer period of the past and the bijEE*"'" 'vorld 
beyoriif our own seaa, then ii gain* woie of it* substance frt»m hworical and 
ecofftaphtcai stjdiD^ To me the tcim culture alw^-\ impUm breadth — 
breadth of LnowletJcv, breadth of mind, breadth oj sympathy — and all of therc 
draw «oir)C of their nourishmmt from gtocraphical studies^ 

H Uiuirhi with much field w^irk* ^fcoicraphy trains the poiA'ei^ of ob«i^ 
vation: if tau|-ht with much map drawing it trainfl the ere and hand: if taus^bl 
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as IX was in my couniry-ftcbnot dsyv it Traim <hc munon. All of ttie»e are 
kflritiinatc, all dacrvc some de^nc of entph4»is ycc cbc sniiy ol flcoerapfay b 
twt a <1ev*£« Of «ii tnventHm for AccwDpIishing om i)ie«c worthy CAib otf 
triinine the nWrvMion. ihr c)t« the hafid or the raemoTy. SikS rnminf; is 
tn rwriiil hy-prc^Bct cf thf uliolp Mlucaiive proem. Unlfts litcrattrrr^ and 
hiMuiy ui»<l xfttlnriflic wid (cuKriphy xrc tauj^t primarily lor Unit inlientM 
vaiuc. i}if>' P«>^Mt oueht lo eir« ptacc to stuilio nbich arc worthy ol pui- 
fuil for thnr own cxmttnt 

Wiihout ioicudinc in the IcaM to inlniniiKC the iinportaocx of trafninit 
the powct) of oUifrvittion of iin«tCin«>io<] dt the powen of ryt and hand and 
QDefPory, I am s6l\ c^nvincviJ that seogiaphy bna in owa nuuion in the schooL 
'I'hai muAioii is to give the bn)adc«c pettible knowledge of people* and 
nnuntrfr^. rbriT t-ittev, rhi*ir indioiriet. their achvevonent^ and nil thai 0O» in 
maie ihrnt hlirrni; or uxak. leader* or followen aiiwiic tlic nHtJom of the 
canh; jnJ the principai rtaftoot why thcK tfiincs J^rc aa they arc This ii 
I^ainly the anihr^fio-fetfri/ idea oi eeoeraph)' m contra^tni with the gtv-t^n' 
trk^ It n\iket nan nthcr than the phyncal eirtK the ttsTtinf; point in thf 
vmdy of an)' rector or onuntTy, It ntran« the vtudy of both man and hii 
gengrai^Lk: envircKtriifni, yci ii duifH niiilcE ijun the cmtrr iti inreiBt. ft » 
fCeoffrapby in vrhkh rtir humin anc^ focial aspect U more pmmncnc than the 
phyAcaJ aspect. 



NoitTHKav Pacific Gt;iniiooK 

11» U. 5. Government hn spent thomanda of doUan in preparing a 
KtiH of trafiscontinental guidebookd, telling the traveler of many of the uxm- 
dert of the We»t wWch he *eei from the car w-ind<iw« and concemlns which 
he aiki quptftoni thic none of hi* compiinion* can fully nnuu'rr The North- 
ern PocitiLT GiiidcbcKik, cne of thl% Ktipt, hn just hern ^ubliiJtfd hy the United 
Sutci Gcoloei^J Survey » Bulletin 611. 'l>i» volunnc. like the Other thfcc 
of the sefici, iit to be Kold by the S^jpcfinccftdent of L>ortimenef, Wa^inston, 
D> C at f I a copy. The bock is in no ttntc a purely cv^^ocic pwbliraiioo, 
■ilthonKh the E<***''>2y <** '1^^ roijtr :^ devrihrci in rermH that cAti he rridily xm- 
dfmood by the layman. The mountains* plaint, river valleys, and locks tliat 
arc «ai from the car nindow ai apparently unrclateii item* in the landscape 
are docriW w paiti of tn orderly proctiiion, and the stor>- of their biftk *nd 
growth is «o nniply told lu to interact the rtoct indifferent rtad«T. 

Tlie Northern Pacific Guidebook irdude^ 212 pa^e* and eoniainj 21 re- 
prtiductiom of photo^nphs, 38 text niiAACratiow, aivl 27 Copocrnr^ic mapM 
coverinic tb« entire rouie, which have been prepared with a degree of ucc^iracy 
never before atietnpied in a i^idebook. 
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THE WEATHER FACTOR IN THE GREAT WAR: UL 

MAY lO CKTOBKR, 1915* 

By Robert DrCWwd 
HAmrd (JnivrTMty 

THE Iasi monch ol tpt\n% ind th« thr<v months ni summrr hnvr nvnc and 
|[uiw. Vr< ifi? Girai Wht LtmtimirH. And Ivut and cold; »un tfid 
mow; doLjJ and vun^icic; sroriD aod culai — all cvniimic to pUy their p4n, aa 
ihcjr luve b«fi doing in aiU mui!! iv*w mikc the worlds beci^inini^ Ai com- 
pared with ihc grtjitet hjcbulcncv and ihe tcvcnty o* tht wmter, Evrope'f 
summrr wcailicT U peaceful :uid uneventful. Eu hum^in, it« ecanomic. ic« 
■mngic trbnanK ure lev. ^rnkin^. Hut in ■tirnn^^br hr milirair^ rxperij or 
mcteorodoeihi, or ^u)pl>' mi intdliecni irat^tf oi ihc M-orM*^ i>rw«— ihere » 
vita) hiinia^ intrr^i i^ the raiiny ^artfJ itnd lar- rrjtchini; coittroh v^icb the 
ordinart d«}''Co-dav round of Euroi^iw ^tenihcr has exerted in the pre^ret^ 
and coodttci d the Great War. 

Strategic ptobleni^ of errAf di^<u]t>, dcmAndinc th^ mCAl <areful 
iboughti and rTf|uirLn£ inunediatr soli^ition. ^rtv out o4 the apectaralar Gtr- 
man *'drivp'' intc RunUn and tlie irmiitknble wtthdrawjil of the Rtin^n 
annin und^r thf Oiimd Duke NicWju. Tlie Ocrman plan ti> mirap iiid 
anitihlUte the Riiuixa-i fAilrd/' Insi^d of de^irorin^ and capnirifig tbe 
armict of fhc (ironit Dokc, and then remorins a Tan^ parr of their troopoi 
rl(*iFhprr, rhp trfrmBm vrcr? obliE^d to p^jrtuc thtfir enemy farther and 
fanher into htc twvn tenixory; firther Atid farther from their own ba«GA of 
tiopptir<« and nrarrr and nrarrr to thr hfK»r of rhe Rn^ian winttfr, Thr 
dc^tnTe mrio' f^f ih'a rciiiuikahle diivr had one oi it» mjimHriinic^ in the 
OCOn)it>~ oi rcachine a miHtar^' deciuon before llic autumn rain? and winter 
cold »rt in. Tl*c burned and dwastated fields o* Poland were bftd cnoui:*! 
while the v^^Lther woi rvMonably faif^raMt-^ Tliq' ^^uld he a ihovvaod 
tiirwt more terriblr when ^ow-t'overed, and «wrpt by icy gullet and Mindbi^ 
Mtowurirnvt^ Thr rremendmis nctivity of ih« Grnnanit in ■eekins to gain 
TKKAeHion of the Polish and Ruifvut railways wa* doiibilr^A in Ur^c iwr[ due 
in their need Of tccuHng every poEtsihle line of railroad Icr kc<^n£ fhrrr armici 
aupfilicd with provnioni^ xnd ammuniiion when the autumn rain« had made 
miKporration itcnvi the l!nodrd marshrt nnd muddy roads inipn«tifde. Clearly, 
thrsiruarion was very ^nrriOTih, We may easily |iiftiiir m ihJjryelvTs the frfniicoi 
dbcuteiocn of this piohlem on the part of the German ceneral oflHoen. We 
may be sure tlwt the Russian Winter loomed very lance in all their plana 
of evnpaisnH How far to penetrate into Ruteia; how mudi lonfrer to orry 
on operBiMKM in t^ie Po)i«h martho vith the aumnn rvm not far away; 



*Tbo perttti tram Auf. 1. I9ll, to May I. I9lfi, liaa b«4a cttr^r4 In Die to\. 
Towlaf artielea: "Tlw Wae aad tlM W««lhe<r dLirlpjc the FIrM Thrw MorLtlm of 
Ibii FliHllDi;' Pop. 6ci, Jfd.. Vol. U, On.. 1M1. S[fl41S; "Tfao KuropQU Wlu- 
I*: bad th^ War/" This Journ*!, Vol. Xlll, Fcb„ Uw.. 1SI6, lW-171. fiW-lie. 

■*TtiU ankle w«a cotapteted SepL S£, 1115. 
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w!icTc to liJtc eUniiMTlvn oi fot tbe winter : hov% to Avoid vrtn dw fmmtcst m%r 
tiOOon oi sticli <'i diM>lcr 3> Out wlijch bctcU NapoIcoh'a Gnitd Army — thoe 
were qutvtiDnt wharc ^tllciDnil required t knowW^er Lnd ft Cdrt-ful C0fl«i<i«r>i- 
iion of ihc wcaiHrr lactot- Thil tlic Gemun cofivnacKlfn have ihH knowl- 
t-dsc, und know Sum- io make il of pr>tiioal qv m ihrir ^rryit^' irtSliarf 
ticimttra, tlw Grtf«i W^r Im tbumUntl)' tisKle clear. 

flut lie Grrmui v)d Au:trTiui advance WJu made under nuny mctcoto- 
l<iekd diiHcultim U rtf^llv v-^n if wv read the d<«|iaichc« caremUr. The 
vrf^^her of Jiifir ft (i««cribrd «» "mcrplionol' , with ''pefsittvm*' And "untea- 
«KuN/ hea^^" rains t>ter ihc f^rrsiicT part oi Rii^^a and Galicia. 'l"hen, %nA 
l«lrr. thr floudn^ mar^lin and rmiddy road^ tnadr llw adrince of the attani- 
LPJE imnics drflkult 4ud Jew. <)(tm llie ^un* h^-ouIJ l»e iiwvril wily wbm 
doubEc-«p«uicd Nr>d with tfac hdp oJ die £uoQcr>, who ptic tbctr »}iouIdm in 
the wheeU. All »uch delays helped the Riutnjuto, hj fiviftg them bme to Call 
bode more «l<Krly> ariil to mnk^ better plant for Tefi«tar>c:e on other lines. 
Londoa nnd Pnrii l^xiLrd fnrwarH ti> the coming of The "tqxiittocusA" raint a* 
an ftlnMnt certain check in the Gennan Advsr>ce- Kneli«h military eiiicrnt cn>- 
phatkaJly cxprnwd it ju ihdr opinion ihu ihfft autumn taim were "the 
dan|:er limit to military uperatkMis in the cistern field." Some ot ihem re- 
called flw fact that thfie ^txxt »tonm marked the txtrnini: point in Napoleoa'ii 
cvnpai^n. THe light ^nwrn of fall i-a\'e the u-arainf*. The heavy intvwt 
which vtnx later bri>ut!:tit the ^rrat di-^^tcr. In lUh year\ early Septfmber 
nam, many vf tbc Rumian river* overflowed their banka; Toadi botanx quaff- 
naire%: marvhc^ were Hooded, A decisive hattle between lar^ bodiet of traop* 
«ecmcd out Ai the quntion, 'I'liut one of ihr Gcrmsm't objecif ia thrif wbote 
eajLKm caoipaiffn was drfeased, Lait winter the Germans declared that the 
fall nf Warvnw, wliich they finally acroniplt<hed. wa« only a qLtrwritrn nf mud! 

Iuly% eittrance into the wai. with ibe (c^ijltin^ niili'tai) <}peratiDn^ at 
hifih dt^tudr»i ^rauc^t in a new pvtie4 of mettorolocical cuntrut* which the 
other theatres of war at lowrr levels did not offer. High mcunrawi? mean 
cold and uiow. even in summer. The>' mean more clouds, and rah, and Ihun- 
dmtOTiDfi, than rhe Tuwlundx have. They mean rv|»Kure tn ^reat evtremr* 
of hmt and cold, Tbr Ru»uati vni ihe TeiKonit allir?i in thr CatpatliUn 
uiowt: the RiUAioiu and (he Turks in the motuita!n:i ami hichljuTd» of A^ia; 
the IraUaiiTi and the AL^^rrinnt in the Alps hnve ihti^ inr had the hardcM 
tiKhrtng acarnst we^Ehet rantlilioni. It u Krcnificani that the dc*patch» from 
the Aii^rro-ItaliAn wnr annc, meflgre w all cueh dr^patches have been, have 
frequently emphaiiMvl the mere^irolo^iical handicaps, Ovrt ami ovri a^aiiii 
heavy lain^ and "W** have fcihetkcd the fii^lilinu in tlie uiuunimris. Swollen 
tItciv; flooded paftcs: deep mud; "bad wcatbcr" vtttv to be expected, even 
in mmmer. The "fop"' lo often mentioned were probably in raoM ea>e» not 
valley and lowland fogi but doud^t, for mucPi of the ft);htini; hu taken place at 
altitiide* well within the cloud jmne. Thcr "fop*" often interfered whh 
artlllrry firine an<] with aeroplane crips, hui wrie »evrra! lime« taken adiant- 
aice off by one side or the o<hcr, for making surprint attncb^ "Terrific'* ihun- 
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denCorms occumd, Lit^tning pJayvd nmong the troc^ft iichting oa the rodky 
mouniain tida, I'onential dmvnpourt nrcpc ihe pa«i«« «id temponuik 
nopprd ibe «tsnKvmcnc». JIaiI bm in the fan» of the men » tfvy cbar^nJ 
up the Mccfi paasa uid dopca. Much titfficuliy wa* experienced on *ccou»t ot 
tlic toow. A <l»p4tcb trocn Brcsctai Juoe 2\ , rotca tlbe oeotrrciKc of « heavy 
•nowftom on Mo^e AJiiiainio, with i«Tiip«nitur«s "b«l<nf ztnT (Cenci< 
gtftde* doubtlen)* and i reiuliing; luvprmton of milfuo' op^ntionv Tlie 
dgH Wch » erf June 24 ntnitionrd that there were then mort than 2 feei O* 
snow on tlie lofty Sidvio pOiB, where Mnmcd ^shcuic wvi t^^t o"' ^^ 
July ) it WA» rcpoflcii thai 'the mounumfcn (lyrol) lio nc^e reiticmbcT a 
ftetuon vrhcn ibctc h«s been » much wow on the hachu on Jiily I. 'llie 
nuuriain tttfUM, wiuch irr uniAlly dry it the end ot June, ire new deep And 
fljmonr JmpattflMe- Tlir Tfnlisn iTinnpt arr rnroiinrerinjr (nowiinrrnc Jind thick 
focK whidi hive interfered wltli laii^-rait^r ^rins-" l^aiLy In September 
W7 re^ tlidt hotli luluuis and Au»triaii9 were prepaiini; for unporiani butlv» 
"before winter." The winier fif^rmc tduni; the Aij»uian-llAlian Im*^ will have 
to be done on the lowluniii- The higher movntmn^ w-ill be unpcmthl* bitti^ 
BTOund*. Snow wu fallioa in the Alpt toward the end of Septemftier, m« 
lerfertne with the cimpic'co, 

Ic wto to bf cxpt\-Tcd ihoi the WMihei cnndillon.'t ovei the we»lem 
theatre oi war would hive b\n Irttk effect dxirine the summer, for this i» nnt 
A season o* heirvy rains, or nf violent nloraui, ot oj mten«e hent, in thai rcjjioo. 
Theft seem* to haw been b«T one dirrct refeienc* to the heat, xn6 that wa* 
during the des>erAtc 6|*hrtni- m the **V^tiyrinth," late in \la>' and early in 
June, TTie am wu then vr hiii th^it ihe iiier fiju):hr bjirehcaded and wilhotil 
their coatv. Lale md apparcntlv hcarv iprini; rains fell ^bout the middle oj 
Maf. The ^roimd becimc watcr-toaked and slippery. Trench fichtinc. 
whieli w» acKi\t in the eavly pu.rt uf thii spell of bad weather* ^nuliudly eune 
to » Clop, Cwinon tirinic nn% inrpoifLhle { May 1^) owing to the chick mitt. 
OcOKinnaltyt at other timet ihrouieh the ntmmer. rain uhI fo|> inierfercxi 
with military operatiorjf in the western /xmc. 

The *iimir»rr *'ilry *ra«in" of the Yff'iliierranmn re^inn mafie ivwH fdi 
in the Gallfpoli PcninMiIn. "No rain tinve Junr"; "water t\ultc iiiaidcquate'' 
to rh^ need) of the trMp^: "vinhcaruble Just'*: arc repotted from there;. Do«U' 
Icm tbc troopsniffercd Rfeady from the duit, if not dw from thirvt. The 
autumn tatnc are fure to brinj; relief in llicse mpfctt. On the other hand* 
the arptow-h of ttrrse aiitumf> stofrnt ha* doubtlett (purred on rhr Alii** to 
rrx to ioTce rlif nird;mrllrt hrfnrr ihe hit^h wlmU and rouj^h water interfere 
with their naval opcnttiofit. With the wind in certain ^uaitern, no lamlinu 
on ihc Giillipoli PcnirnjU hsi^ been pot^ibk. 

Aj piediaeiJ by rhe writer rjrly in April*, German Zepfwtin raid* 
a|:ainM tiiiclanJ became much more froqucni as the more favorable wcatbrt 
of late fprine; and ^umioer brought better oondrtion* for air naviKotKin. llwV 

•JoutMl of GMRnpliy. Jtino. l»lt- Vol Xllt, p. SIE, 
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dainapr and the Iom of Hie cmatd bf tbcw nkb R<n to far 10 hj«* Ivfn very 
Jf(kt. tile Ttvon dimibUow htmg t)iAt rhe stocb Are unnlly nrnlt on daHc 
ai|^, when UndmiLtkM str bird 10 make am. Ai ilurkic the winter, douJjr 
or "foezy*" niebu terra to luvr bircfl vlcaed for vversi of ibe Zotpdin at- 
caclu. UnlAi-onblc ircathcr did cwt ilwif** etwurc safctv en the Cnflitfc. 
I^ui, A l«owlon (le?*p3ich ai Aui^un 10 tto^td that **iJv contmuaJ bid wTftChcr 
trhich ha* brvn prmiline in En(*lind would, it wa« brlicvrd. pnrvmr thr 
Zrpprlin*. Irum oxntitR lut niglit." 'I'b^' omr^ htnvrvrt, in spitr vt what 
wa» rrporied as *^> bi|{ niomt on iW eavi coast.'* The niiidt v» Ja^b, «nd 
there wa» a ihkL fog. m ibai At'ioiE by itic Eft<ti«K deitodios aeroplaort w&& 
vc(v dif1ic«U. On another octa»ion< a ^ktpatch hocn Holland rcp«>rt«d the 
pmmxfi of fouf diripl^n ofl fl>e^ vtty 10 Enjcland. Th««e rumed bade, how- 
rvrr, pmhabl)- brraiiv ihr nrf-lit w»*i coo clf«r. On Ab|L t8 7rp|>rlin* raided 
ihc mtrm it^jntici. tlriutiib air palroU wtic acthr* "but owing to die diffi- 
rult atmcaphenc ixindittoEia the ZcfipdiTia wcrt ablt t« escape." 

tn rnidjulv (U^^)* 3S Fn^nch arrcplnncs rmJdcd Vi|rncu1WW-Ranan- 
dutfri, an impariane (rcnnan itmieicic ftatkMi, under the f;mTrit dtffioaUI«i« 
The wind wn* reported 10 be 40 irilei an hour ( ?). TTie deuru^tton of the 
aemptanrt ivat tinmiArnr, and ihr ifrmrn hnd tn drop dmrn within lIcbt 
ranee oj the Gcnnan antl'iircrAh euns in order 10 nuke ftun thar the homb^ 
woM not he diveneil from their courw by the (saJc- 'llii» b a poini of un- 
iMttl tntcrrat. On July 30 a tquadron of 45 Fnrch aeroplanr* fvt oitt to 
bnnbard K<nr Gerraan p«iroA vrofki in Al«are. **A cloudy tky and nuariv 
Rini (fo{() bornW ptewninl iomc oi the M]uadran from reaching rhelr dr&ttna- 
lion, htiE tlie lesi dtd their work Mittfactotily, and all amx latck tafdj^ A 
vcfy Kimrlar cxpcricmx Attended a rard of 32 French aeroplane* ajcninit Saar^ 
brudicn, the »ky being dmdy And the ^^alley^ concealed nndc a hea\y fop, 
Kariy in Aufto^t (2od} n French captire balloon wstt torn from its ancbor- 
nue during a thiAideracjusill, and was capiiirrd within rhe Cierman lino. It iv 
«icniJ>cant that thr y^pelin*^ have rececttk brrn repainted, a Irailm Kra>, like 
the wat paint of uur battMiipf. m> that chcv iri^y ^ot easily tic Ktn when ftyin|E 
under cVuud». l*h» b a cpoA illuuration of man** adAptation of hi^ own in^ 
venlions to the rneteorolo^icat environment in whicfi they art ua«d. 

In cunneciion with lite German niilirary meteoroloKrcal «^v^ whidl 
h«4 bren of tuch vety grrar imt>f>Tt:tn(T ro the Gertnm Anniei from the beKir^- 
rang of the waf, il i* worth while to noTc, ai ihrs poini. wfcat happened in BeJ- 
>ffiiim )ast Aiiffu-M (1^1^)' Theve loctf^ are taken from the Belgian G^^ftit 
mtr^n^mi^iif. now piahlifihrd in Fn^land (Na ^, 1914, pnbliihed in April* 
1915). Thr Belciiri Ohfien-aton- af IJecle tt-at made a "field weather *ta- 
tion** of tlie Grrinan army on Anjt 20. 1*^14^ Simitar vintions haire hem At* 
talvlialiei! at L{?tCr. Nuiiur, and ac poinct on die coast, Undci a mSitan' 
esoorl, four Gennan meteorolotfut^ ;Lt once nwved into the ob?crvatorT. and 
iKgan ohfctvationis hoth ot ivrtocc conditioni and of the upper Lit currents. 
The talter oWtvation^ were inMl« by meaoi of ordtnAi^^ pilot balloont and 
1)1 electnrilty tichted balloons at nighl. Th« re«ul» wm; tclepyaphed to the 
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Wi0 mjiilc the Tidd vtcathct cciMtr/' i. c., ii bccarar itic hcadquBTErn of ftll Uw 
Gcrmin licM wcfttficr fUiiwiA on the western frcmt. Sosnc of the Betpiaa 
af^Tfmoavtn wIm »tfty«if ht tlv obtcrvatory have br«n aJlmi'ivl lo ci>n?inu« 
their work. AIL the rtf;ular metforolotEkal sxork at Uccic, tnclud)~ns the pub- 
llcatficm of rhf <1aily w'path«T inapK, hit bfta stepped. 

The UM" oi upliyximm^ ^1.^ !iy iHir Grtni^t^ luu x^»*n ii new arid peculiar 
tntpurtaoLY to l)ic wcacbcr iaiior in i)ir Giciit War- Tlie vrhok rcUrion be- 
tween the amount of ^at lo be b'beraicd «fkd the win^ conditions, 1)0lb a« to 
direction and vcUviEy* »nnR lo hsivr ^«^n w>)rkr:1 om by rh« Germane with fhe 
grentest carr If Th<* winij It too etronc, ibr kv if too widely diffiised. It 
the wfnd k vaHable, or if rhrnr i^ a rafni, thr u«rr nf thr f^ag i^ hfmvlf liable 
lu be dH>ii>AixIeJ. Bui ifthm ihe u'lJid i> Mca'ly, uf itiuJeialt! vclotiity. and in 
the rifi^bt dlrcctHfn. llic fumci spread vMi uvct ttic ^ruun^ like a low fo£, and 
do ilicir d«adLr wqtL There art reports of but twxi <»«* in which the G«t- 
mam wrtt tbenMlve* forced to refreat htfare t!»rir own BUev, owing to a 
ch«iK^ in the wind. A"* a nile, we uijy br certain that the gaa wti not uted 
unlna the mcteorolofEtnil obftenrert Vith the German nrmfei gave resuonable 
IttwrvKc of favorable wind dirctCTioiw «»<i vrlodtic^ Europe tt in a /-one of 
prevailiTj; wc«crl) winds, h is d«ir xh%x u-hcn the Gcrnisna used ca* Along 
the wwtem habile front, <hey wailed for rather centle norihcrI>, nnuhewe- 
etii", *>T cnirrrly windi. njcb n may be expected m that repion when tbere i* 
soraewbai bltsher pre«iurr lo the eusr. Oil the eastern baillL''h'ne, on tht other 
hand, gentle v\-eMerly windv htxt on llie whole been the favoiable one^ The 
mote f^Tvorable wind direction at any point dep«nd»> of coune, upon the trend 
of the battle line» at that partietiLar placr. Miich artcntion ha» Nen cfven by 
the Allied ditrnmandcTt to metbodi of meetuij izaj^ attackt. The vujtfp^tion 
ha* been rnadf that a coiintcT-ciirreni of air should he pnnjuced, by faflR <triven 
by ^H<o]fne> in order to ^rivr hmk or lifl np rite rJund of poimnou^ eaa. 

On the rw^al snk of the war there hjivc ben wnie incidents worth rt- 
cotdint;. In ibe British naval attack on the Bcle^^in eoo^e towD« (Md by 
Germans) tn August, the ships took advanta)^ of the mominf; fog: eame 
do*er infhore than would have been powiWe in dear werrther, and were able 
to cfcfy any effettive reply from thr Zeelmiyn^ j;stri«jn. In the naviil artion 
of the BaJtic early in July nv learn ihai tlie Gernuin* alui tuok advaniae^ of a 
dcnae fog tn order to come closer to land. The Ruviani Had ^Tfiri difficulty 
in cecinjc the enemy, and iheir lire ww ina^-urair. In order to protect > 
German minelayer, whirh wj»t in dinreu (Perro(rrad report), the German 
lorprdn hoait: rrird ro awisT hrr r*rspe by throwinu volumen of thick bl*^ 
finoLr out of ihrir Euiinels. thus iiiakiniE (he fojc even more den»e- 

Tbe inrporiajicc of tccurinc an icc'free port for Ruana is one of the 
fSrtnt stritesic problems tyi the war, Arehan^l J4 fast becoming a very busr 
pert, huT its uie i< {greatly limited became it freezes op in wintcv. Riusia 
haa lately boufhr some new icr*hreaken and hoprs tn kevf tlie harbor open 
miidi later than un^aL Diti a iiort on the w«fh, npm the year aemicuJl mi 
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tt<OTld'ft cotattttrctt htft lone b<«o RuttM'a uipnmr (Mrc. And in her proem 
rmlirafv licuntMn [| U Alnto«t u suprvtivr nfcmtt}', ThH gtvn ibc opening of 
the Dariluidtrs afid rhr Etmpomt hrforr wintrr nn in^(>ortancr whkh ihr 
Aliia luip-c IcinjE mofcniitcd, dcid have rvidcntly P^Jt forth tbrir utcaiM cSotEa 
to Att^n- The bil of Libtu. tuiy in Msr, was a »enau.-i low to Riuou. 

Prrpaiatkins fof a ^nond wincer campcdtcn were bc|;iin ui Ju1> «ii^ 
Aufimt. A Berlin dispicch, dated July 36, lYpoctcd that the Army aulhoritici 
Aimounccd odAddly "thut ibt requirvinmts in tbc way ^f Hium LjndcKlothin;:, 
Stovift and wriitlrtt tor t\\e German foldicra' u»e in on c^^ctitual wcnter cxn- 
piign hasT hr*rn amply covtrM." A rcpon fmra thf Ha&u<^ <a«d ihar »hr 
Gcrrnon "gnw itffipn" uniforms n* nimoier arr rn hr rrplami by firld-Rms- 
for the wmccf. ThuA doca man adopt prutrciiiv coloiiii^ devices dqicndhie 
upon ihc Kuofl- A Paris despatch ai Auj^ 51 mcniToncd P'nm<e*4 prcpim- 
tions for rhc iifinrer. And one from Budaprft, Aui;. 24, tay^: 'Great d- 
foiti are being rmide for a winter campaign. Ltit winter's experience ptoi-e^ 
flcknew and frmlbtte are dan^nmu enemte^. and fn consequence larse onlcr* 
have been placed for woo9-lfned a>at( and ihiVk wnoloi hnnci^ All tBi'lon snd 
clothins hcufo ire b^tU)' ensaeed In prepArini: the vinicT dothc^ of the sol* 
dier-" Icoly. also, hta made her prepamtionf^ lor ibe winter* Our own 
msmufaciureti of hcav^* Hochini;, knit Ei^ndi. hntiery nnd fooiuTar lon^ since 
recrivTil orders for mppHes of winiei clothing for the nurnpeati :tfmie4. 



UsiTH) States Le.u» is ^pojh^ 



For the iim rime in li% hhiorv ihe irnitrd Sraren lead« the world as an 
eitpoTicr. Occiu^ionally ii ba* wvpatted the Unired Kfngdom in the rxporta- 
lion of doiuacic products* but it y^-ta on]\ ir) the lt«cal rear ended J«nc 30. 
1915, ihat the toiiJ vVmerioui exporu. domeMic and toreicn, exceeded those 
of the United Kingdom. 

the total erpom in the 6j»c«1 year l9tS aeereeated f2 ,769,600^)00, n 
a^Bwt $2,170,100,000 iar tht United Kingdom, riw fipires reprecentins in 
The cm; of the United State* an increase of 17 per cent* and tn ttw cai« of tHe 
Untred Kinfp^om a derr^ase of %0 per cent when compared witb last jear- 

American exports in the fiscal year I'^l^ included domestic pinducts to 
the value nf i2,7 16.200,000, ngnin-rt ^.120,700.000 in 1914: »nd forelK" 
pmdiirrv *S2,400.r>ftO, ajr^iinsr IH^OO^OOO in tfie prrcciilriB year. Btitiili 
exports in ihr sanic pcin"J> included Utitrih add Irish produce, SI .744,100,000 
in 1915, aeainsi S2,557JOO,0(X) in 1^14, and forci^ and colonial ptoduce, 
S426,OO0WO En 1915 eocnpa^d tvith f526,500,000 in I9l4.— [Cahmu-a-wJ 
.'fmmctf.] 
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HOm MADE MAPS AHD ATLAS23 

^ Kob«Ti M. BrowB 
Rhode UidJid Normsl Schooti Hrovidmoe 

BECAUSE of tJi« lack oi iundi iiun>- rcacli«n, «ip?ci^y tluw in rural 
axiununuia, in ileprrvt-tl nf r}ic tar ni ffHid mtjM far waHc in i[rPC' 
rAptif. hiitoiyp l:Ccnitiirc, cic. In xiianj uiKiAiwct the one. ox morv. iuip» which 
iorm a part <4 the equipment of rhc «:hnoi, atc IcpKics from ihc time wh«n 
id«Bf corKtrning wall luaps were cruii« and iilopcal, so ttuc the/ offer little 
bicrntive lo frrsh aruJ vigorous work. In the prf6ff»t day* whni tetchcr-intin* 
inj£ h; «n eKcrn^vely demandrtl, it it williTr the hounds of reason to rvfert oi 
iJlc ncncE un^civtmn of leacfirr^ m bnndci view of their craft, uid tnjiCCEluity 
cQOUlch to improve the equipment ind auTTOundinits ol mott sehool rooitlft. 
In tbe decontion of the school room* io tlie ioiprovcment ot school extenon. 
in d^kc* lor seat-work in elenienEary sr^c*, ouut in the ;ippliances for ojitufe 
ftudf, a great advince !i«t been made. If the acnvitin to well inan^nited in 
tliev IJnB iDuld be Hprtad ovrt sd\ the hnmchrv of ihtf ciirHculum, the tenult 
^To^ld he ranar1t«ble- 

Bonrd work him berotn^ a iiojaI nchir-vmirttE md ir » cnmmnn m find 
clobonie dc^i^ni »l calendars, of illuslrailom of (lories, and of decorative <m- 
blciQi on the bUckboAid. It U only a »tep ttirthci to the constrxjciioo of a 
^^ood bUickbo&rd napi llic step is not &n «dvanor in akill 40 much aa in a 
knowledge of what corutirutn a eood map, Fir^i, it i^ necnuiry to put tpon 
the board or upon paprr, if tlie mar? it tu hr firt'^rTvril. an ourlirir ol luitable 
uzjt. There are a numher of rnethuilx which nmy be used, but for meat pur- 
p»e» the loe of coordiiii-tte line? it the limpUst- Dmv squim of nay con- 
venient dse, as for iruEonce on? holt inch, o^et the map to be rnUr^H. Then 
on paper or 00 rhe btoebhoard Uv off The lome number of i^uitm of two, 
four, or *ix tltnr% rhe Tenoih. FinAlty i^iiaiY by s<](inre dmw in rhr cnUr^ed 
network the nup at if 3p|ir«rv in the wnaJlei ncxwoik, Not only may the out- 
line be dra««n vn u Urerr wale in thii way but the lucation« of nuportaiit 
eitic*, the boundarie* of phv^ioi^rnphic prcn-trKef, nnA the position <i( nilroada 
may like^'ue br tr^miferred, l^t network thus drA'^n is purely arbitrary and 
xht squares are of no value aJitr serving the endi vUited; eomequendy thef 
ihould he drawn with h'|[ht itrokei and eraied when the map it done. The 
pcualleU and meridians on a niitp would vrrr m welt 2* the viuftren btjt (he 
inequalities of dj^timcc and evpccially the curvattirt» in many ctstt do noi ren- 
der them cfl-^'ly ^ifcepEihlc to enUrcemeni. 

With «n ouilirt of (irc^i tiff to uie a^ a wall map, ihc topoffraphii: 
fctttirca of the country may be inieried. It is anumed that a topographic 
mMp M more valuable than a political map, or rather, thai a Iifpofrraphic map 
which thow« political dtvJ4ion& e4 mudt more legible thar a potilical map 
vhicl] ihov» ropogrjphy. Topoijcnphy may be iiwcrted in color by the u«r 
oif coUired crayom^ A tlirte-fold tcheme for the land, IowUaiIs brtoiw ^^4^ 
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tttt. upUnds. 500 icci ID }650 irct. ukl highbniU above l^SO <««:, wieK 
W4tCT colortd blue; or a kmr-foli Khcmc, dividine the area tbovc 1650 feet 
into tiiffhltftdt, 1650 to 6300, «nd mounuin^, sbo\-e 6500, my b« uani The 
colore thould be tt unjfonn v ponUtlc iuic« they art in cl>rm««Uc{ mcai^fts- 
Ira, and rue in rmding mapt oa/i onl^r comr » vymbolA btoMDc widrly uwd 
and ^^rcr in duracier- Curncquciiily it b wdl to tinvr lo unitalt tlv Hh&dca 
of the bcit mips and those in ccneral um arc srecn Cor lovrland*. a liftht brawn 
lor uplands, a darker bmvn tof hichUnda, and a very dark ibadc tor moun- 
tain*.. Ciayont frequently ^ve two shad«« of brown, a burnt crennii and a 
biimr limber, A liehe appticafinn t>i thr inrtoer for upland* and a heavy appU* 
ration of ibr uiohrr fnr nnoiimAin> ii>riik h |£<mh1 roimhtnatiofl- In the nen^tr 
main wfiich Hrrve (<> follcm' a unlftinn tcbcmc of oAor, iltrir i» the crtatnt 
dbciCTWK^- in Ac u*c of the cclor for upland area*; lomc puhlUhcrs pre- 
fviring « r*lUiw, othrrs whiter imd «il! OTfccrs a bufi cotor, A vrJdrJy aiec(ptf<d 
acdc of colorng. althuutrh too daboratc for die neophyte to adopt, cna; be 
fomid or the *^le«t uf rhr I :l ,00i>,OCr0 map o* the w«>v]d. a miml^r oi «heeca 
of whiuli havr tinn ivunl b>^ ihr Uminl Scaiea GeoloiEifmJ SuTvry at Wmh- 
iftCtum, Whrn the iopo£rapb> mAp i* complrtcd, upon \i » a b^wc, botjndar^ 
lincfmay b^ drawrn in hravy red lincs^ 

The chief dsn^er in vrofk of thit H>tt Ieca in the crudenei* vi the pro- 
duct. Coton put on nirhotit n fierce of iralviM ma/ ^ve rrroneouc imptec- 
sion* an^ OTTr-*inpli3L>i/^ t«ic arra iii ihr expense of anochei- Tlu* d«njrcT, 
hovrevrr, can be ihunntd i^ the cxpcrVncc^ muUipl) , t^d at !t» wof*i, it cin- 
not be mote mtou^ tlmn result* iroa the bieatrc history olwtm Kencrally ac- 
cepted by p^oa] uuthoritiei. 

It lA probublc Hut a teacher andertukinc <* ^^ °* *^ nature for tlie 
lir« time will over-estimate the value of her fim product and take greater 
pride in it Uum in Eater, more Aniab^d works. She should (bpfet'ote submit 
it to fair criticfim and feM h% eflidcnrj' L-JiHwranily, *nd hy rrpcfited traiU a 
tnap foAy be produced tlial will be of ifood peda^oitieil value. \Iap» of otlwT 
countfio may be axfdrd until a very creditable tctict of mapt v- oi>liuned. 

In many scbuob a i^rrat liMJidicap tct ^rmd leaching in ^ro^tJtphf ttaultx 
from [he absence cf a good lopocraphy map, and in othen from iftnomnce con* 
eeminc the u--< of such a map- Pupils have been \cd m Tmrn lAhorknjslv the 
paragraphs on phyvieal feacurct and climace, and from ihete a reciiation tf at- 
terwftrdft demanded- The painful aiiemptc on the part of the piipils to viw^- 
tKc the printrd p&£c commuted with ihe trsimne wbicb refiultv froen fonntitat- 
intE iiiiu wuidk bb iinprctticinsi of n &^xh1 map arc unvrorthy of uur acliooli. As 
EncIiiS vrriter* atAtu that the ceneral sequence of cuiw and effect in tooera- 
phy may be divided inFo (1) a few pre1iminui>- clitnatic prindptes, and (2) a 
mode of applying the«e lo particular countriu. There is no reference ben; to 
topography but it ia implied in tlie tevt that the cchool posceaaa and wilt tur 
maps shtfluin^ the phy^jciil feaiiire^. In nddition io if^e map showTnc the divl* 
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fion tA the littil mro TowlftHit. tipUml anij highl^ini), a cllmAitr iiup ma; be 
maiic to show the AnnuaJ dmribution of runiall [in vuylttfi shidcA ut blue) 
and the itxnpcratuiT oi the January and July iBoih«nna. With t^ location of 
■bnponjint c«neef« on the topof^raph>- map tn large black dot« the twn oupt uriH 
form an iide<tu»rr backtround ior good «liem«ntar>' uork in th« seo^nvhy oi 
tlic area. 

Mm '>I th< r^riginal wnrce^ for the con^tniciion o1 ihrv mc^i* arc br- 
)nond tkr TObdi of Ehc nujorit) of leochcr^, tui ecnemliRCii pr>dijcl» ftom then 
oiajr be had wicktyat icreai iiKonK«)inic& Ttxx books furnish copof^rnphy and 
rainlalt map« of ^TJind dLvi«ion<, h^it for the minor ()iirkic«is rhp teacher will he 
ati[e ti> tvtTrow i^>r 'A the mtny vnall ^'lioiil :iilaKx. wKh »\ xht L«i);i]iMn\ 
NVw SrA*«/ ^f/«* or tlic SyOow-Wa|f»ei\ ^rbu/ Alim. Sohic of ibr ntjiLirc- 
ments for waU map* were published in the Joumrtl »i Ocociapby rcctntly". 

A reterencr alli-s if ltd ^iich volume ii it hand, n ant be)vnd fh« scope of 
the tcncher'f ab«bt>', Mafu arv betntc publiihe>(t todtiy in grat quaotitio, and 
railrod^l ind «eamihip irne» spread them tt-i<IelT. Paper* nnd ma/irine* ilUrt- 
traie anklet by niApt^ many of ihem of tnad- arcat but ;t frw of imirc rxlenitcd 
lafiili. PIaii an atlas of a Iw^e leaf type w that it will be potsibJc to insert 
maps from time lo itme a:^ they are available. In pijtiinj; the »heeb toeev^er 
it ^voLiM be well to follou* tht order of r^^uUtioo atloMS: a map of tlic wo€\4 
may be obtained fr-jin any one of a number of stcAm«Mp fme«. «r for thif ftnd 
the maps of the contioent^> tlie paj^rt from a di'k'arded text book may be paMrd 
on tf> tht arlai :i^iecti, WaEcli ;}kt iiutiaxine^ anil pallets for deiaJed mapn: 
uac railroAd iMer* int\y and it will be njrpnsinic how soon the blank ffkaoea 
are filled. Jn ihi^ a» in all tttap dcalir^s diitcrimi nation ha.-i 10 be pracikecl. 
Tlic tcachef mutT ipprcciaic thai every published representation of an arra 
14 nn< worthy t>i 1 p!:jce ifi the lu^nnl room. Some railroad map^, for in^rsiKr. 
to Jittoit tlir Static of the coiintr> thai lliey att niiideadini: and many o4 
i&em ovcr-ciiiphafife tbf siraiiditncM as well u (he iniportancc of t!icir rcs- 
pvctire l^ne^' In usine old mapH, it is adviaabic to make sure thai r>u chaner 
in the boTindarie* of province* hu been madr An example of this may be 
fMiod fn Cajia.da, where* don'ng: a number of rec«it )pean, thanse* bav« been 
made in the prryr'nmt Ixnindari' tine*, rhe ia»t remifm hein^ in T9I2, An 
«las of thi» kind louli) be uxd r^ a record of nirrrnr irWigc^ Mom tcjirhcni 
fcad )o«ne paper covering the topics of the day and are conscanily fecmisdetl ut 
ifcf dunces in importanrtr of twvnt, in indLi«trial centers, and in political 
bcundarie9> A teacher should have wme wny of rpoordifsg these data, for m a 
yrar or w the mapM uf rhe- newest text book are frett^iently out-of>daie^ Thu> 
wWl llie piactice ot very Ultle rnktiiuTty and with 4 luoditum of ikill, a iclttnil 
may be eqtitpped with a crcditJibU series of wall mapi and a reference atlaa 
which if tht latest ihin£ oot. 



>Kot«n on WaJI Map^ Vol. XII, Ko. T, p. 208. Marcb. Mi. 
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THB RANGE AND TOWNSRTP PLAN OF ROADS 

THIS KiiciEic uf nfjrih-MHitli uiii tisi'wm r(«if.« pmatU to wuJclf 
octtiTa] Uniicil Siaiea thu it vrUI probibl^ jurprtK tbc |»e«pk to^ 
thM mun iravd in cHosc t^:io<i» bss ocvcv loUowctf ihc pl«i and thai it 
not be rfgv^M » at all G^titfMtor)'. 

Id pljKA tkit luvc Uct lone settled roadi lead ju diTcctlr from 
ceotrr of ptspuJabun lo onotticr » i« allowed by th« i>{Mrniclioa offered 
pondv, i^^impv and liilU. If oof p]»ce lia «evfn miles nunhesu; of tiHil 
ym tnvei a \in\c cnvr leveti tnila benve^n them on 3 mad that j« coottuii 
nvmsing tt little fmm Kidc to side «rt one ec^eml dinrciivi. 11 ibe acii 
borhood be hilly, tbc deviaiions from the direct cwjfK iu»y lead to all the 
dirtciioQs iif the eompnaa. \n Mtdiiean and other partft of the intenor, in 
Ofivf to reach a point seven mWtn an^ay lo the nonh^ast, thcoiy calla for five 
miles ea^t and ^vf miln north, AH ibe mral dmrlctt of ihc Wot are laid 
'Hit in «ji~li mllr'Vridr mrshn of Toflds. To sjttikf}' thr Hrlicmr ovrr ilirr^ 
qiaricr3 of tlic toads there lun nuitli-uu}^ or ejiat-wesl. Country people 
are to um^ to ibcse itwU that anclins ono, or roads that ha\t taken on a 
meandering habit from aModalion with Mrcomi, arc rc^nrded stt exoeptionaj 
and lawlcflft. As a matter of fact roadt between points of real importance al> 
wayt do anslr untew rhey may he civinrictird b>' riut wMt or nnnliHncih [inn. 
The tcetaniele toad* arc only in ni^iunl itx in thinly- trl}abiinj voimtry di*- 
trkD a little oif main line* of travel. A c^ ill ti^t ration ii ihe difirvct ill 
Micbiftan juat southwest trora Laming the cApitai- Krocn l^ntini: a 
tiont obliquely to the wuthwat for forty-five tniln to Battle Greet. Thw 
rroited near (is middle, at Charlotte, by another nmnln^ obliquely fi 
ivuffirxtt TV imnliwt^i. fmm Jau^wm toward (Itjind RapiiU. aJtbuuKh 
doininArkC ro«d'pAtTeni of tfic whole district ii^ tbc one-mile kiuak. Ai^ 
tjinc thine ** ""ue of all puints of real importanci-*- Ri>^^ run prrltv direci 
between thcK in the Middle Weit jtuit ac in the Eam. The Kane^Tt 
ihip i^y»teni prnaiU mainly in the rural diitricta. It (kKS> bowrver, tetvl 
tniroducr ondeLiruhl^ jogL inro faJily liirtirt roa^. A sinking rtaniptr 
thi% ii tlic H'ftt Mhkigaa Pitt, betnceri Montai:iie aiid Shelby. Tfir ii 
ha» eleven tunn in it, all aqiure eomera. Sbelbt^ if doe ngrtb oi Moni 
fourteen mil» a^ay and eleven milea ol fhr ^^i 

rood, but nme of thia it lollowfd by ihr W ai 

three mila westward in thttr vtretrhc'- iteen mil 

noflhw4ri in %\% Mtctcbev, and t)v 'iir. a 

of twcnt>' miU^ 

'I'bc fact it the Kanctl'i ' ^| 

fiyttem of land siirvcy and l^' 
CtlbinR imexplored Und»,^ an' 
grmuid. With one or 
cvety point m^i < 

enoii^ lo put ' 
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jpportiijns tfinn evenly amvug owacn And piovidcs an ibundancr oi ihcni. 
But thu pTouJurc ^aka no provision lor the dionurtrnsticj ihai »houl<l bc 
loRf: 10 ft ijooj roiid. The cnrvcrience of the survey does not extend lo tht 
road*. 

A road fihoLild lend stv dtrraly su pncniblc to iu donation. AM iti 
deviations front the siraiKlimr pouible cihirTi^ arr defects The atture of ibr« 
l-roufid compel* «hitc dcvirtiioii*, but to plnn llictn aa i pari of x iurvtjr s^ 
lem b 10 makf (he roadn worse in order that the lurvq^ nwy be ajaiplcr or 
moit c^mvenient The rccungular road ^'tftrtn as a part oi a survey wa» lim 
med by the oM Roman* on the plain* of the Po, but without north-south, e!ast- 
WCTT alignmrnT. The witlen; in HinithesLM Nn*- Haffipshire tried tn «*p ir in 
ZTAntinz Ijmdh between Eiiccer AJid I^ke WiRnepc^coeKr. 4n may *lil] be seen 
irt ih«t region on many an ibandoned weather gullied roftdway Btrufht up 
and dovrn aUi^oM impoAibtr hi\h ttlons^^i: the !e« direct, but better ffrsded 
modern hifjhwAy. The Caui^dinns u«c a niniilar syatetn in Ont^o vrith 
tqaamrf 1000 uctes and nads parallel and perpendioular to the Lake Shoro. 
Aa a syiltin uf »ur*'C)'» it ha* Imto of grral Lonveniencr in settling rixe middle 
■west As & iptcm of road planning it is only tolcnblc for roiid» of little UK. 

Msrk Jfttenon. 



TO TSAOHE&S OF QSOORAPHY IN WISCONSIN 



Mention hOA been made tn the Journal oi Oeocraphv of a njovcment of 
toftding gtograplier* Fo iorm a National Council <>i G«osraphy Teachers, lo 
ihit end. a rqiTe»pntati\e committee de»ignatH the laauituratins Committee 
El at w*wfc. Prt><cwnT George J, Miller cf Mankaro, \[tnn«i>ia. i* chairman. 
In order to tai:i]itaie ihe work of organiy^^lion, an appoinirc in pfsfiicatly 
every scuc in the Union hn» been named to A^i«t in kiminE ^tatc CounciU of 
GeograpSv Teacher*. Mich Sfnie Council* to he organic parti ol the NaiTonai 
Council. During! th* (««]on of thr WiKcntin State Ttachert" AMociatfoti 
in Milwaukee^ the repilar meerinft oi fhe Geofcraphy Atfociation of Wbeon- 
sin will [jc \jc\i\. A tiroyrain n now belnie Jiiran^^ed by profe»rjr^ Luuua T- 
Goiald of Milwaukee Normal and ?rofewor R. H. Wliitbwk of the Um^ 
venity. Nearly aU rhe membert of the old Aaaociation are in favor of com- 
biaififs, in one ortEnnirjition, (be proenr Adociation and the State Council. 
There are *ome rxcrllent ^rudrnti anti reachcrt of ijenflraphy in the B^ger 
SfjEte, Mid the limr has romr when ronrcrted Action nf thifi hndy munr be pnk- 
nounted iti uidri ibai k may be intluentiaL Wisconsin should have one of the 
beat StaK CoundU in the Union; the talent la in the iitalc to accompliah chii 
end. All trachen and students of eeoftrophy are cordially and earnntly in- 
ntcd to attend the Attodation meeting in Milvrftitker, tnnounccmenta of 
vHiich will be forthcondns- 

W- J. SUTHERLAND. 

Chairman State Coundt 
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GEOGRAPHIOAL MATEBIAL ON 0JLNAD4 
Tut Pltv»<^%L KKATums AND Tiis NATUAAt RisouRCtt or Can,\im* 

THE una of the Domuiion of CAn«cl« (3730.000 wqtiMic mils) b xxne- 
wHm ipcflter tlun that of tbc Uwtrd Suto ii^dudinc Ala^co, and 
fatbcr Im« tfun tfiat of Europe. 

Tn Canada, as in rvrry oihrr countiy of the wvrld, <hr phytkal frarum 
have playrd, arc pl^-ini£ and trill contindr ro plaf i nunt important pan tn the 
dcvctupnvnt of the hUtcny erf tbe i.-ouiitry and the duracttr oC it» people. 

An enormous exparoe oJ 2,000,000 iqmrc n^iilc^^ rfprctrntini; mort than 
bali the wboJe Area of the Dominion of Canada, iorms a nsBfi^ and, ior 
the most port, barren tract, whidi, driven down Ukc a wedge into touthetn 
Canada, vrpjmiei the Mrr veitlrtnenit at »niem Canada fruro tlv new pro- 
vinces of our WG.t. It cuc» Canada m tvro anil h» in ihit najr fxcrted a 
mow po!rni vid in kkdc rnpccti a Snifter int^ucocr on the doxlopmcni of our 
Docninioo. llic <Q4t entailed in building cbe line of the Canadian l^nc rail- 
way acros* ihia bajren tract of country for the purpose of uniting eSi^tem and 
wntern Canada w enormbiH, and few faettVT e>»npl« of the inf1uer<e of the 
ph>iii:al fniujn of a cuunir>' upott ib JcvcluptiKnt vid hitiory can be dieid 
than that of ihb ancient pn>1v(]» upon the doxlopment and history of Canada. 

WATim POWKU 

U i% doubi^l if there « an)< coivitry in the n-nrld which i« m abundantlj 
vuppliol Willi x^^tct'povren as cIk OMninkia of Canada Tbr loial water* 
poivcr which i« ivalUhk for uk cjinnot yet be calodacrd, but it is cnormoto. 
The tollowinjt fable, however, jc^^^ ^^ number ol hotvcpowtr which ht4 
bflRi devrioptJ front the w^ter-powert in our Mveftl provinctt in the year 
191 1. Tbi« will of roune be irnmenvty increawd ai years 90 on. 



Uonoe- Power 

Ontario 532^66 

Qurber 500,153 

NoYaSc.>[ia 15272 

New Bnjmwiek 9,765 

Prince Edward leland 500 

Manitoba 49^00 



HoFM- Power 

Si«kaiebrwan 45 

Alberta , 7.300 

Bfiiiih Cofumbu 10O.92O 

Vilfcon 2W0 



TotuMor Ouiada 1^)16^21 



The mineral deposits of Canada are of fircAt ^xIe^l And imporiflfwc. Tbe 
mineral output is tncrca^ng very raptdly and in the )ear I'^H had a vniite ol 
!^I44,000,OC)0. Out coaJ reoources, as ahown hy %hr inv««ticai»om undenatoi 
in connection with tbr lntrrnation«1 Geolofp'cal Conicre** wbich wat held 
in Canada last rear, are in extent wconii only to these of the United Staffs. 



*£itrac:u traai ihv Prc*ldpattnl Addrcsa of Prof. Frwik D- Adania of Iha 
BotbI Society of CaoMda. 1914. 
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cmftdent bclici chtr u detftilcci opIoTdlion u CArricd focwAril in ooftlkcm 
Om^ft, hxy^ dcpocim of the n»et«ltic minvrftls wiU be foun^ in that portion 
of ific Domioion, so rhxr the ntmbtg indu^tr)- of iHf Dotninion, there is rea- 
son to Mteve, will pli)' ■ very imporrant part in ihr futtire biiloty of the 
country, 

AGUGt/LTURS 

AeTTcuItiirr it and mwt Hvny* remain the chivf iniixif^ry oi the peopb- of 
Csi^ida. The pciful^rion vrhi^h the Dofniniofl can support Jn the futute wilt 
depend chirfly tipon the ■m of Und mirable for firmtni; whirli exists In 
CaiaaJji anJ ihe innnner in windi tbii ii cullivjued. 

Hv fact tlut CaiuuIa occupjis iroTc tliaui hiU of the coniinenl of Nonh 
Aoicnci and hn« vi aren almtHi identical ^ith that of buropv ii ttometinie* 
mentioned m carrpng with it i^e implicaticn that it ««uUt afford mppurt to 
an tlmofi Linlonited pffpA^Wion. 

It is iinpQuibfc M ihr proait time lo anire At aii JKvunte cMimate of 
the actual arr* of arable Und in the Docntnnon* but tlicrc is pradk^K no 
land which can h^ properly cultivatcci in that portiOR of Cunnda which lie* 
north of the area covered by a foreit growth; with the pot^ible exception of 
the clay hdi in norrhrfti OrKario. chere b no part of "the Canndinn ihield" 
which ran ^tippori niorc than a icry «p:tnr fATinlne popuUtiofi or in which 
tanning civi be made a really profitable IncI^iMry' The arra of arable land In 
British Colnnkhia, w compared witii the (tec oi the province, it quite wnaiL 

There an; only twx) KTeni jirev of Und capable of continuoiu culliv«tion 
ihmuehniii iheir ftiiirr rtrmr nnd of rhiu ^iTppnrrfng n Inrge lEririLltTinJ 
(if^gulatiorf. The first of thtsc ifi the plain lying between the southern mitrcin 
of *'thc Caiudiftn *hicld" ai>d the boundary line of the United Stalest in 
Qiaebec and Ontario, extending from the hilly or mouotainout lii^nct of the 
Appalacliian ft>Idiog n v^Lviern Qjfhec to the Grvil laket. The leccn^ ia the 
vouthern portion of the pUin* in ihe provtnoev of Marltoba, S:BbucbeiVBa 
and esvtem Alberta- Thfae are daued tniFeihrr a« rhe Gre^i Plain of .Cen- 
tal Ciinada. and irrcluiie upward* of 470,000 ^cauarc o^iles of fannLie and 

KQILI3T Frddccts 

I'hr fortstf of Canada were ic« chief Murce of revenue in the early d^yf 
ot the scitlenait of ilie country. Year by yeir great raft* of timber were 
llocued dawn the 5t^ f^wrence and Ottawa rivers pan Montreal and were 
loaded on ifeets of M\t\ at i!ic pant of QueW. Later, with llie advent of rail- 
wnyv, the fame lumber was broucht in Immense i]uaintitie» by rail to Montreal 
or shipped directly to ict market in the United Stato. 

The fotiowinn fi^rei ihwv the yield of produt^ of the forett (wood) 
annually for cenuM yean going hade to IdTO, exprcfled in feet board meature: 
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Tttt Bodhl McHun 

1870 .2,^1,134,352 

1880 6,174,605.544 

1890 5.529.993.716 

1900 4,131.702.968 

1910 5,696,537,260 

A cairful »tu^r h' tbc ofEcol foTctttr of the Dominion »hovr> that tht 
mcntu oi mCTthantafcle »ii timber m the hmts o( CpdaiIji art only Mwptn 
onr-founh v%d onp-tUth ol that remaining in cb? forvMi o^ the Unitf<l Statn«. 
Of tjine Tvi«rv« in Canada, ihcnit onr-hi]i arp in fh« old pravinm nf casTPm 
Cttnada ind rSr nrhrr half in 3mixti CoKimbia. 

It muit be borne in mind tbit while a large put of Cvuda it covered 
vrfrh fi>rr(i, murh of ihii it n wnarltand rcmntt} rather thm u minrrr noverrd 
vricb a fomi which produces <iQ<uidrnib]e fuppfin of nvrdiwitable titnbcr. 

One fEurhoriry %ttKc* thar The ^re^t ni land whidi it lueti fur farming 
gnuinz purposes m (he I><uninion at ihe pre«nt lime rnay t>c *rt di 
50.000,000 acres And ihftl a consei^jLlivr mimaK would nuke the irei avai^' 
able ioT these purpo«ct eix rimes as Errtt. thaT i» to M>'. 300,000.000 ftCK$ or 
about 470,000 square miles- Thi« ettimate, which inciudei not only fanniii(( 
but grazinfl! land, ii probaMy too low. 




THE FISHERIES OF EASTERN CANADA* 



The fishenet of EaMem C&nada fall into two diMinct dimioru* the deep- 
fttA xnd ihc in-fihore or coaital fUherfe«. 

lK-«HOR£FjSHGItT 

Tlie in-fbore fiihrry i* ihc irtorc important of ihe two, i^taimuch u it em- 
ploye about eight men for one that is employed in the deep-sea (Bhery. It d 
<ftrrird on in boats carrying two or three men, iind ai a dittan^e of frora oof 
to five miles from the shore. A small class of vessels, carvying ^^^^ to seven 
nxn. k aim turd «n the nearer "Sank**" lying twelve lo fiftrtn miXn auj; 
wfa3e miny £xcd tnhinE contrivances, fuch as trap*. draK-acirns, and vrtjn. are 
operated from the ihoee. Hoati cngiced in the hooAc-and line RsheT>' leave 
harbour about daybmk and reium in the coune of the afternoon, white ves- 
sel of ihe small elMS mnain two dvys and «omefrmt% a week nn the t^thins 
l^otiiuls hcrfocv Ttiuining to hArbour. 

Th' kin6t of Mt taken frofti the in-thore wnters are cod, hake, haddock, 
iH^Wb fi^IiNuin hrrrirK. rmirkrrri, i^ad^ alrsm-r«. tmetri. fioimdrrs. sword- 
'~rJi, i^vl ]ic9^ salmon, [obsict^. oysitn and clamk Herring tb ihc chief balt- 

ii whci'i iIksc are M:nr:cH clams are lareeEy u»ed «sa- 
'•i cutikfbhi when obtainable, i» a favourite bait. 



I 



^bdd|n«] trso % psp^r br J. J CowIa D^paruneat ol Varlo« umI naU' 
v'teMiU, ia '^toa Pl«b«rtM of lOwlera Onnada/' pp. 94<11C, 
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Orr-SHOKI Fl«HEKY 

The 4c*p-Ma CI bonk fuhtty ii puntKrd in ^b^tantia! forc-Mdtff rigged 
csiljVif; vc«««1« of from 60 io 100 toof, cinying crev^^ ot from 12 to 20 mm. 
Opfrntioift irr conductpJ on the many ihallow «erTich» known u "banb'^ 
vhidi lie brtwrm thr ouier edge of tht iii-^liOTf 4re* and tite drtpcr wutcn 
of the AtUntic. raneing from ihc "Grind Bjink" lyine wuthwirJ of Ncw- 
Joundluid to 'BrowTUi Huik" off the wejtcm end o* Nwn ^cotift, slw OJi ibe 
mnny boiikx In th< t;utf of St. Uain^rcnce, arounii rhr Ma^ditlrn t^nrtdKi and bc- 
nv«<o Cipc Bmrion ^nd Ncu-foLjndland. The Jifli are split and Aaliei) dowi^ 
in rlK iiol<l of the vettrU at the end of ricH clay'> lisbific^ and when thr hold 
il full, ot (he Mipi)ly of salt pvr^ ojl, (he anchor 1^ \tovt n\f. and 4 otinr 
^pcd for the land. Tltr kind ot fcih t^kcn by rc»cU on tlie ofF-shorc ground} 
at cod. baddockp hake and halibut. 

A Statiosarv Condition 

In iheconree ndihciihcen ytxn from 1670 io IS85, a «1eadf advance wat 
naintilncd in ihe value ^nd itnpamn<:e of the fKhcnei of our four eutem 
pimincrt^ Thr value of all kinds of fith t^airghr by the fitHi^nncn of thiur 
ptovincea Jutine the fumier ira* atnounied lo ovcf 56,000,000, inhik ui the 
laitrr rear the value tok to no lc» than f^l 5,4C)0.O00. In all of (be four 
provinces ihert victt employed in WO. on bocird oi Vf»cU and hooAs^ 273B5 
Hthermen, while ar the end of the li£ieen-)eitf period in IS85, the number had 
iiy^nrnsnl to ilH4*J3. Thr nn^grrj^are valur in \^\0 »ho«'5 an increase of only 
S834,900 over ihit in 1885. whilr the increaw in ihc numWpr o^ tnert cnicagrd 
ouIt unotjuied Io 683 in the coijrve of a qiurter of a. century. 

Cod FisHKitiEs 

Of oil brviche* of the ftftherie* of the c«aT. the mo»i imporuint Ja the 
eod fkbery. and «o far m mon?y vAlue h concerned, ii renaJm the Icadinft 
breach of the Ailanrfc cocur ^ahehes^ The countivt alonp the 4outh fftore of 
Nova Sootia prndiKr thp lar^r quanifttn of this fuh; but the mafofity of 
l\tc inherum cif ihts diUiici ^i«« ihcii wUulc tunr aiiti :(Urritton tct f&hinK. 
uid arc in posoesuioo of a fine trpe ot tishiniE boot. Thc»c tact« :iccount for 
their succew in thit o^ in other branchei of the indu^tr}'. 

Of all the cod-fuilliniE wafers of Koitcrri Canada. proSobty ihc m««t pro- 
Itfk an* thou- of the gulf of !>t- Latrrencvr. aroiLud ihr Mngdalen Iilandft. on 
ibe nonb and rmsz nn»<« of Trince F^ward I»lvd, the north cmut of Cape 
Brecod ATiJ ill Chaleur bty. In addition Io tlut, the t^oiea of thr Gulf aie ren- 
dered exceptional h' advanUL|reou» for ^hdryinji:, owin^ lo their imniuntty 
from th* fogs that svrttp in upon the ioiithern or Atlantic cocui of Nm-> 

T^ie nnchm of both the in^ltorr and the o3-*hor'e ftihcrmen are moitly 
all Lplit und Killed for dtyins putpoaCL Tlieic n n vast dtffcrrcncr, bimvcveii 
b f i^ een the dried products of the tvro modc^ of Bshing. Cod ilur » vpUi oa.. 



b<Mrd of a dccp-Tiea vessel is borvUr «4ltC(l. in order to preserve it during the 
6ihmg vo^af^. wKich sonetiniet latrt a couple of monthf^ On ifac other 
hwid. tn-«boTe &h are landed daily, *pl«, and plftred irt "uJr for a *hon rim* 
only, tiicn dnrd. Toovrrconw the dtJHcuUy, rausfid by xlv frrqu^nt prmnce 
of fo£ on the slwm of ihe lay of Furidy jod on the wuthcro Jiorts of Nova 
Sjcotia, dryire E>y iniF-ctal lar^diB W bcco moncd to. Dryinic br titii pro- 
cvM is aoeomplitJied in ;Lbout fotcy-fi^i hours, m 4fi«inflt ihree weeb by ibe 
mm and air prooeWn 

Tile Met nurkeu for dried cod are Icnind in Italy, Spain, PortusaJ, 
Bracil. ihe XVfm Indiezi and iTie Uniml Siiict. The largcM and hoc fiUi are 
scni to &iropc and Brazil; aod ihc inferior kindf to the Wot lodkx. Tbe 
total value of ood taken by ihc fithcrmca of Kattcm Cinadji during the yar 
}<m^\<\' amoimted to f3,847,844- 



OniPt Vajububs 

Haddock, hoJce and pollock are Taken laf^lf- bf riie in-thoic (uhenrnn 
whilr /ii^hinif fnr end. 

Hati'vr are usually found whcrevet cod are met with- I'he ftihery H 
not, M a rule, prmri^irrd a^ a dTtrinrr nor, ihe fi^h bHnK faken in romider- 
able qiiantiiiCT by the cod felicnuen. 

Hrrrinf. — Although the herrma fifihw fall^ Vlow «wne oihen in 
money valiiCi h » in *ome respects (Tie most imponsni of all the Kastem Cana- 
dian fisherirt, inoMimch » the tucccn or failurt uf the cir^l hDok-a»d']Eoc 
fifherte^ depend* to a ercat extent on the abundance or scaLrriiy ot the supply 
of herrinfE tor bailing purposea. 

In the ^riog of eacJi year, without fail, large tnaHe« o* herring move 
clo»e in Hi thr shore, and are literally wi»tlied up on the brache*, in many 
pun of the zulf of St. Jjawrence. npedally. The mode of cApiiire k by fixed 
trap and eill nets wt clow to the »hoye. The spring hcrrinc is poor in quality; 
btii it provider an Abundant fupply of frc-^h bait tor ihe cod fi«hin)c fleet in ib 
firat voyatee to the "banica," while much of it t« niced and stored for boitlns 
lobster traps rhroiifrhotji the loh*ifrr fithine *ea*or. In the summer and fall, 
henini; of ui eAtiaoely ^'"r guality aExjiMjd: but ibcy do not ciwne »a near 
the »hore a* in the sprins- and, at a conicfiurnce of the cue of the some tucd 
(vhinR ^e*r. the >Eumnier catch ii a small one. 

SitrJian. — A very inipoitxnl Tiardint fbhrry v earned on in Panomi- 
quoddy bav. New Brunswick, and the walen afound the island* of Grand 
Manao and the Wfjt t«]» at the mouth of the bay of Fund3\ It is the only 
one of itt kind in Canada. Strictly speakins. the fuh k not a tardine at all, 
biit «fmply a yoiins herring. 

Thii* fishery ha* brcn the mean^^ of huildinc «p a notaWe canning induftty 
ia the course of the latt thirty yean- 'When the canning of thrac (ith cood* 



*Ttila refore to tb* Amq] y«ar endtnit March 8L 1(11^, 
ptapcTp aJax tbc year laiO ih^oqs U)& flacal yv^r lfOP-10, 
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TottiKcd, cnnvdcnble quantities vrerc cuined in f^fubtishnwfiti on CaAoiian 
n\; bxiE thr United Stimu, hein^ the ch^ef Ti«n-k«t for the cannH urdin«> 
^vrrnnmi! of rhat ommFT>', hy placing n prohibiiivc duty on the mSAU' 
(vclunn) Bnictf^ while £rftniin£ itvr. ttJmisKxio 10 tbr niwr rontenNl, pr»atic»\lj 
tnn^fcrrcd the canning indwtty froni Cuttila 10 the nc»ib)' lavmi. of Eatt- 
pori oAd Lubcc in (be vuir of Mninc; w eKac now the ivh «rc frnpplied b^ 
Caniujivi fwhemwn fnxn Csnsiian uit«rfi, and canned mo«t]^* on United 

Mafkfrd. — The mackerel fnh^iy » 4 v-cry rmportimi one nn sU ptttta 
oi \he t^aboaTd af Rfittcrn Canada. While liitfc of an icxiinu^ narure h 
lOWQ conrpmin^ ^hr anmifll Rpprnranrr and disnppmmrKV nf markrrrl, it h 
^^vtl kntfwn itui [hey ^^pedi «(imuliI]> aR iht inu^itli uf ihc bay oS Fuftdy about 
the middle of M«)', &nd at various points on the cDa»t of Nova Scotia m ih< sea- 
son advuKin, tintii ir June th?r ^wnrra into the Gu\L From thir tJmd tbcy 
a» fouDii more or le** ubundimly uniil ih* t^iiy pari of Nm-ember, when tbey 
dicapprar entirely irom Canadian warprs. 

Stt^i — AUhciuch Wftl hufftinj; ean scarcely be dflcud as a branch of tlie 
fHKks, iirverrhel*s*, teifiji pott of the rfsouf^'rs of our eastern seal, tt tnay 
iDRilioried. Bt pavtinn;, tliai in tl« ^v\( of St. Lawmitc — thiefly an;4inil t!ic 
\fapiiilcn iflands — ajt {mportant neal hunt n made annually on the icc in the 
krn{:< In a seed year tui many at 40,000 scaU are killed and landed at the 
•1 

Sieant TrmiUnt- — Sina! 1908, ftteam Irawlins* the latent and moat auc- 
ccttfful mode of captunnp; lart^ quantities ol Aih ever put into opention. hito 
he«i rriffd in a vnalJ way on the cojut of No%a Scotia- Thi* method con* 
ma in iht dngsins, by r nieam ^wu-i, of a fttionKn ha^r-Hhnptd net civer ihc hsi' 
bottooi, for the oplufe of all kiodt of f;fdi. 

It is a facT thxi vrherever ihs viyle of fvtfijn^ has ^fcvn inrTodw.<ed, ft has 
beeti dcnoiinccd in the mou decided tii.iiineT by fi^enncfi wlio um^ VKi6ki and 
lines, Triwline 11 in cxpcniivr mi>de of fi^'diins, and re^iuites a Urse and 
ready ovticf for all kind« of fish in rhcir Crei^h itatc, at (^ood prioe*, the price 
r-ol alt fvh he?n{: treneratly 100 \cw to permit of prolirable working for thlt 
le aUkv- 

Our cod, haddeK:i and such fiaheries arc cradiullj unJeriftHTitf a chance 
Ifom prepofideratinE »alt-fah businewe* to frc^t-Fnh one*. Boat fiihijnoni have 
become alive to thr fact that, in order to meet the dcmandri of tlie rapidly 
grmvmfT fr«h-fi*h trade, they miust be ablr to reach port from the fuhins 
Vn»nd« with ih^lr prrc^hahTe rariio in thf ^lurrrr^r powihlr time: ar»d «i xn* 
day vrr find no fnvrr than 2.-^04 hoaC:« brlnn^n^ ni thr ra^tein It^hery fieri 
fitted with Eim>l^nf rn^ines, and jn a pofilion to niftke »pced ihroudt ^ead 
nimts and oArm. 
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Till LotfTVK Fbhisy op C^mada* 

^^vrni 9f Ike Conatry.—'Thc W\Mej Mitry in CtiwU va^ of no tm- 
ponanof xmxB xhe time oi thf introduclion oi cnnoing. Canninf; was intro- 
duced xnfo Carudi from the Nortlicm Unite-J State*, apparently irt t\^ Ut- 
ter pan of ihr miira. Pvcn nt that rarljr dt:t the lohitcr fehffy in ihe OHMal 
witcu of the Narchcm Sluct w» m a Kiioutly <jcpktcd condition owin^ to 
the incctiiavc fifhine that had been t^rrin) en, tnd those who wete ensACcd in 
it atw in Fhc CAn.tiitin fishery >i mAf^iiticrnt oppcvtunity ni caoeiDuJog ihdr 
industry. Ai thai rmc Jobsten were very ibondaot all alon^ the f^vt thou* 
and milra of Canidian cout line from PusantBquoddy bjiy tv LabrndAr. In 
fact. l}ic>' weir fuuod iivJiurr tamih mlict la the aown ihan tfir^ arr now. 
no doubt bctni; dTJrcn there tor food. It iax> noC an uncomiiutfi thinjc oicer a 
licary stonn to And windrows of tobstcn »nu»ded on the CMUI. These were 
merely carted auay bj- the f;imi«n tor irttilittr. Et is rioc lurpruing* under 
ihae nDnditicin*. thai when a xnclhod Wamc kr<iwn whcfcby tlitte lobtten 
VOulct be mudc availAhlc for htiman cnnn^nipiion, could be put Up in such a 
way that even itpon remote actions of thr com they could be liirnpcd Inio a 
desirable ouiTkccnble article, the method (prcud wiih creat ruptriity- In 1869 
when canning- wv nicely iianad in Canada thefe were 61.000 oru-pojnd 
ransput up. Thp very nevtyrar rhe^iinmtry Inrrrawd to balf a milUon, and 
ifl 1871 it went up lo ovt-r the ri^iiliix] mark. Ten ynn latrr it n^OL^Ivrd iE*L 
jccnitb wjtha pack of over 17.000,000 poundu* From that time on there were 
the tijual vjpa and dovms in the cdtch, owirj: to weather conditions e^rwrally; 
but the trend wat do^vnwardt until about 1896, when the production vra» 
■omeu-bere aboat the 10.000.000 pound mark, and by 1^09 it bad trll further 
derlinfd to ^jOOO;flfH> pntmdt. Fnr ahoiii irn )-ntx ir wan srarii«inry, and 
arguuicnt^ bcc^i to be foithconilng tbai: the time hud come when the Lobster 
fiiltery had reached a state of tquilibrtum, that it would not incrcaM or dc- 
CTCoee any more, but that natural reproduction «T»iild kcef up the nippJy, 

FUR FARMING IN CAVAPA 



A report entitled Fur Farmiae h Can4rtfa wa* prepared in 1^13 by Mr. 
J. Walter Jnnr*. Ir <ti-aU wirh tbr varinuK uperic* nf furliearing aninuih in 
Canada, but tpcrial Aticriiion a ^nxn lo ihr foX'f4iinift£ indu&tiy in Vriorc 
Kdvk'ard lalaiid. li it the firvt book of ita Icind ever ^ublifhcd in C^flda iind 
the ilemnnd for It haa heen »o ^reat that the ^pply it evhausied. 

Phirnomrn.-U acti^'ity took place in the fur-fanrini: induMr>" in 1913. o*- 
pednlly on Prinre E4lwird liJand. Down to the present yfif. there were no 
statittic) arailablcn Bui, ai the la»( siouuii of tlie Prince Edward lataad legn- 
laiure, prori^icm wu made for imposinfi a tax of one per cent upon the value 
nf the >xiunc foxes bom from rear to year. Under the provision* of tbi« Act. 
an enumeration wai made in Auguit lait of all tli« forv ranchec and the foxes in 



*rr«ii tho report of W. A. Pouad. ftapl of 9t«hc«1<« of Canada, 
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itivity ofl Uif Itlomli together with a sworn vdufttion of th« yount foxci 

tin J^OT'. 

A» a rrwlt of ihk ltiuia, fr m« fcuiid rhit ih«tt arr 23J fox ninchefL 
In ihr^ ladcho. 2,4Sfl foxes nf hIT cra.irs art in cipiivify. of which 1,325 
arc dat5C(I as tilvci-bWl. The ^M'OJM v.ilo«uun oi the yuuii^ '<'^<^ tltiii ytrai 
iir» *Iiehtlr over S3»7OO,00O, 

The development of the fuMnrcnir): induwry in CaintiU has b«n re- 
iricable. A& i legitime? m<futTi>'> it is pru^tnbte fn the ottreme uid capftblr 
of vtry great cipirveion And vaTiation- Whfle ill pertonf who enasf^e in ihiit 
inJusin' c:innot c\pA~l lo ic;ip the rnoimoiK proliu uhicH wme in Fnncr Fd' 
WKtd l)Jand Kavc TriLliRcd. it rmiAii^s «a undoubltJ f«ct thai ihr fupply of 
fiiT tftkcn frorcn Animnlt in a Mmtr of natjre lA coa^t^nily dimini^hini- and thai 
there i< a cnririntitnc and never- failing market in the worid» at high prices, for 
high gTwIr fiiTS. Thf^e htnt «n only he producrd imrfet oenain clfmatie eoii' 
ijiririm, ll \% nature that clorVtr^ ihr unrmal tvilh thr valuabir coHt of fur 
Miircd to iu environmcni, ThU envirijciment is found m the natuml coodi- 
tiont of Canada. To reap the profits of our |teoin'<^1>h^^'<^) ^nd t^limntic ajdrant- 
agrs, all that h necenaTy u to exercise the ttroc care and jud^cmcnf that would 
he rrqiiisittf in any other line of production. 

Thp niimhrr of farmi> fn C'anadn nn wlurh rhr%r xnrmaU atr krpt htit 
fifcBily JKfra^. If one werr to look uvrf the )tamtii:a fioiu ihc vaiiouB 
i>ravincc%. WK ^vuuld firtJ that there jff liccnsn in Nova Scotia for pomiblir 
ODe hundred and (tfiy fur fanii«: tn New Bmoswick, for a limilar Rumber 
and in Prtnn? Edward li^land. fhr rumlier ha« probably increased thn^r-fold or 
foiir-fold durxtnj the year, whiW in ill the other proi^ntTi of Canada fur 
farms have been eciabliiihrd. In the main. iHiA^evrr* the iudii4tr>' is cenlTcd 
in Prince Fdw«rd I?Jand. and For a Irxig time to come, people the world orer, 
who di"*irr lii;rfj grade brci^tlinc nnimaU irill come to ihc Inland for chcm. So 
rhai tn addifinn to the f\tr hufineu the fnrmrn of the Island are cnEajzcd in 
^iippJyin^ hrcedina aninniU to irock other fannt, 

A iiimrion ofTeo a^lrd is: Hou loii); \^i]l the fox fsnninif indiAOy last? 
So far aa <lir birrdin^ of ailvrr funb in tunicincd. It wuold depend upon what 
price the fur >t\iuld bnoc when (he pc]t< are placed on the market 

The whole biwis of thit induMry rttt*: upon a vonliniiance of the den>and 
for intL. U is well kneruTi that fiirt of good appearance arv exfremely varet 
M pr«fi»i. NeaHy all The troeks of fiir* todav nrr rompn^rd of cheap akim. 
drevrf-d ami d>e<l, A few >i:irle* ma> nill br had, bol lhe?v atr npidly t>e- 
conune mere tpecialtie*. su^b i» tilvrr fov, chlnchilU, Hui^ljin fnhle and broad- 
tail. Afiok siiflt »rrc worth Hixy ccnrji rach ten of twelve yrran aijo; today, 
they are w^rth t^b.OO each> ^pcakin^ gefierally, it is safe to say that the price 
erf furs hai advanced rhftP htmdrvd per cent in 1^ or 20 yrAt^. The world 
huj% aboniT SJ^O^OOO.OOO worth of maitnfactnreil furs annually. 

The blici and dark %\\vei prinit ^im from foxes of Prince Edward 
Inland tell in Ijsndon for a« hiarli v ^.Omi each, .\i hJjEh as $35,000 ia pm6 
for a pair of the be«t <tu^i*y breeding biaek foyes. 
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FftOM THIS JocRNAL ow A Factdr iM TUB HiTMOfc Bay CovmuT 

In "A SumntTT and Winter on Hudson Bay/' C. K. and A. T. Ldih 
nprodooc A hvKly latcrottox potti«n of tli« lUy JounuJ of one John CUrfc, 
bctor of the Hu<J*oo Gar Co'». po«t ai Uttlc Whale RIyCTp Only poruooft 
ci ih^ mrord trc hm rtpiinud. ihc puqHMc bdofc 10 thow tbc Knat munbcr 
of fur-bearing amniiali cauj^i by iour or five nxni Tht journal b tot Aa 
winr« of 1876-1877, "> great fox yrnr." 

Nov. I — Skof 9 wlitie ffrtttu 

Nov. 2 — 15 J04C3 *rnl 4 KvulrtTinc 

Nov. A — 8 white foa^, I bliK fox, I red »)<d 1 ctom; loul, U. 

Nov. 8 — "I goc 9 pftrtriJcet and ^ wKitc iwcet; Adam 7 partridee*: 
David 20 paLnndsn and 5 wbite and red foncec; Swantcn 6 whicc foxe»; 
Mw 16 pnnridecft.*' 

Nov. 9 — Dnvid anJ-«£UflK21 white fovc* and t blue fox. 

Nov. 10— Toul tor iiw todiqrj 30 fwvca; Davidi 17; Adam, 6. 

Nov. 11 — Dftvid got 14 (oxes; SvrMiion, 8; Adami S; »c1f, 11, 

Nov. 12 — Tht nen got 50 white foxes betu^cn ihcro. 

Nov. 13 — 1 ^t IS wHit« fox«; Snowfjo^i 3; Da%id, IL 

Nov, lA — TTie mai pot 30 fuxet fiwn tlidr irapa. 

Nov* 15 — The men ifot 24 foato frofn trap*, 

Nov. 16 — David z^t SO foxe»; Adam I&; Svruuon 4; MoAct 6; and tbo' 
got 4 from tay traps. 

Nov. 17 — David ft^^t f> foxes, and telf, 13. 

Nov. IS — David got S foxes; Motes 10: Adam. 2; Swanwn and self, 34. 

Nov. 20 — I pn 26 while fuxcai. 

Nov. 21 — I fici 13 white foxes. 

Nov. 23— 1 got Swiiitcioxtt m trap«, and fthot 11 white and 1 bloe koc; 
total 20. "The men eet foxe* morniflg cmd everung so I can Ittp no trxk 
of the number they get." 

Nov. 23 — Self £oc 1 S white foxes from traps and ihot 26. 

Nov. 27 — Self Qot 12 hxQ from traps and «hot 3. 

Nov. 30— Sell got 5 while fo«c» from trap* and »hot IS. 



April 6^Beewe*n u«, seU and fmir irrvint*, wp havr ^ \t\vct, 9 rmRit, 
1 S red. 1 1 blue and 1235 white faxe*, the lirsc hum ever niade b>' Oic (ervamt 
at ih« plsice. 

Apfil 28— Over 9,000 white fooca now on hand. 



The ittkt of land alone Hudson River liom New York Citf lo Coboo, 
including B^c«n and Middlesex countiet, N. J>, is the gre^usi bri:l-malanf 
difCrict in tt\if eotmtn', and probafelr in tSc world. New Vork City it ih^ 
leading cnmmckn brid: marker in tbr Ijoiied Statr«, about a htllicin bricks brine 
o*ed tbeie annuully, the pnncjpal source of wppli being tkc Hotboo River 
tegion. 
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XUT yomt ENOWLEDOB OF AMERICAN CITIEB 

THE folloviHng rablr givn the name oi tht largeu dl> in tuh ftatr 
Covci the coJuma coautiung the namcft o( the cilM, uid lai yoar- 
cttf en the list: 




Fdp. In 

BirxBirtcbitt ^ 133 

Tucson 13 

Litdr RocV 46 

-Sjtn FrMficifco 417 

Cole. Denver 213 

Coon. New Hi^rn \$A 

IM. WiUiiirg«.n 87 

D. C Wwhrngion iSl 

Fla- Jacbonvlllc ,,.,. 58 

Ga. Allant* ^.. 155 

Ifc Dc* Moinra 86 

Idfl- UoifcCity 17 

UK Oiiwiso 2,[e5 

fnif. IndianApoTK 234 

Kans. Kjuihk City 82 

Ky. LodiriUc 2W 

Ljl Nci*- Orlewis 339 

Mfl«. Bo«i>n 671 

M<l, »Bi!iimoT* 558 

Me. PiwtUnd 59 

Mich.- — Detroit 466 

Minn, -MinncApoIu 301 

Miw. Meridrtfi 23 

M(K St- Louit 687 

Mom, Rnrrr — 39 



P<ii|».tn 

Statu Cllj In t>10 

Nebr, Ottiahi 124 

Nev. Reno , 11 

N. C Charlotte ,„, 34 

N.n. Farpo 14 

N% JI- ManiiicBlcr 70 

R j. Neiwrt 347 

N, M. Albuquerqi^f 1 ' 

N. v.- — Nw Vorlc 4,767 

Ohio— ClrvHind 561 

Okla, Oklahoim. GlJ 64 

Ore. PonlincI 207 

?a. J>hiU<Jc!phifl 1^9 

R. I. Provideaoe 224 

S, C ChArIc*(on 5<> 

S. D. Sio»x Fflllft 14 

T*nn. Monphii 131 

Ten, Sin Antonio. . . ''7 

Utfth Salt Ufce City 93 

Va. Richmond I2g 

Vt. BiiTlingitjn 20 

Wtoh. Seattle 237 

Wis. Mi!w*iifc« 374 

Wya Cheyenne I ) 

W, Va. Wheeling 42 



Notes ok American Citibs 

Manai^Iititrtti \ian 2^3 izixfTufactuttn^ e^mHislimnitft mdi of tvhkll 

makct LipwortLt of a million dollai^* worth of products a year. Tbc 16 voulh- 
<ra stJLta ail loicether \\avt only 2')7, or 4 more chm tht little stale of Momk' 
chuaects^ New York hiu 470 such GttablUhmenti, while the 22 «iatc« M,t$t 
of the Mmiwipfi have 452. or 18 \tat thin New York alo«e- 0( the 3060 
ttich mncmw in the Unirrtl Statef, 187S, or ovft 60 per rrnr, arr in «x «nvn. 
New YotL (470). Prnn*ylv*nm (400). M»vliusett» (293), Illinois (273), 
Ohio (245) «nd New Jew/ (194). 

¥'tvt itwtn of the L'niofi (ArL. Del,. Mdn^ Mont., Ort.) have only ooe 
cTtr Each with over 25,000 popuUtion. while MasaachQiettft alone haa 25 «iKh 
cvtics. 
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Th* VnUti! STai« ha* 50 dtiw oi over lOO.OOO popuUtkin nnd 29 of 
litem iTt norib oi ihr pL>tGniar and Ohm> and out of ihe MiwoippiH 

New Jcncf bu 14- dcicx rangWt^ irom 30,000 io 3^0,000 population 
md U of thun arc wiihin neht o4 rhr lower of ih« Mctropoliiut buildinc 
in New Yort, 

New ^'oftc Has 9 dtict oj o^*er 50,OOC population >nd all of tli«ni arc on 
tlir Frir OiXiil'HiKlTin Rivrr watrrwaj. 

Otri ^f itt crm of the |vuplc- of Xf »utchtii«fift. Rltoile ffdanil and Con* 
nocticut live in cities q( 2500 m more pofiuUtiotii but lf» than 15 per txtn 
oJ those ol .N^rth Ca^o^^aH South Caroltria, MisnMLppi and ArknivuK to H 
states the urban populaiiun comtiiutn ^tj 50 per cent of the total. It n not 
a little curpriiinfl that in tlie three Padlk Coast iratpc, over half of tlie profile 
livir in rit>f%; yrt ihe«r .irr amon^ our ymtngfi^t iiaici. Rvrn in rhr 6vr grraT 
agritulEuiJ ffain of the case iiorlJi-oent'al £Toup (Oh»o, Indn, 111* Mkii> 
ami Wis.) the city population already cuveiJA the niral. Yet in tbe cast 
«outh -central ^ttmjt [Kf., Tenn., Ala-, and Mii^} oaty 1^ per cwit at the 
people livr in dtic^ R. H. W. 



The Cotton&hed Industry 

In twenly-ftvc y^n ibe value of American cotronvred piodiicti hai risM 
Iroin S20.OCO.0OO to $T36XH)0j0OO, and many people in thpcoiton dHCriccacan 
fnnembcr whrn the (.^>fti>n itrrd Hi\iiiiiu1ntrd tn huf-f pilrs abiHM thr ginneries, 
juit an uwdiui don nrar thtf u^^mii1s- ^\d h way jiiM 4s wonhlevi zt the 
cawdust. Today chc coiton fields of t!ie United Stato have to a Lar^c cvttni 
replaced in the American economic s-v^tem the olive &:rov*^ of the Mediter- 
ranean difitric!, 'ilir oil U a lir^Klus ediMe pruduci anJ the cake left after 
crutthinf: the wvd conitituic^ an equally valuable cattle feed. 
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The ITnired Sratc^; fcmtaini ono hnlf of all tiie Wifiwt) cnal of the world. 
The entire Bririiih Frnpirr contain* unr-half of thj? rfmaindcr, artd alt oi tbe 
ftst of the tvorld thr other half. It has often been «aid that China amiaiiv 
txtarc ^ijul ihjLii ^iciy uthcr toantryp liui the imchlieationfl made for the Eriter- 
naiionaJ G«>loc)cal Con^rej* Bcem to show that China'» rcKrve* are wnaUer 
thon had teen reported. It is not a fabric of the inufr^naiion that cauM» 
men to i>rrdjcl ttiai thf nittoni which control the coal of the world hold the 
key fo the frimre. It if^ a matter of tremcndtrti-i ^iHmficancr that tbr United 
States )ioldi half ihc worM'« cnol and that the Enicliili Npeakinc people hold 
three tann v miich as the teat of the tv^rld. 



No*. -Jft] 



THE SUK 



THESTJK 

1. Ii i» 92,5(H>,0C0 miJu from the eiutb. 'lltU mcuu thai ui cxprcv 
tnit tTflvdmiE 3Q mtlei «n hour, or 1200 mika a ^, or 439JXJO cmW a yur, 
vroald require o^rr 200 yean to reach the ctio. 

2. I'bc CAilli u about ^,000.000 milci orircr ih? sun ui perihelion rhjin 
m apheltOA. :ir>d rectivn about 7 per cent morr brai it chat (iitj«- 

5. 'ITic earth i* nearest the win in imr winter, but the nottttem heml^ 
tphetr then being tip|ied away from the *un, rceeivt* the sun's Ta»> — ©r waves 
— *lfwt effectively^ 

4. 'iTic Min w o* cfiormous titr; 865,000 miles in diamctc: And p»' 
MKnng more thim iOi>,OOU timet as inudi matter u the earth. It tht tan ^vrtc 
a h:tllow sphere <ti itt- prwent tire and the earth wtte placed at the certler. 
tile moon could teixJve about (he earth in in, rr^tilur ottih eniirdy wiiliixi 
tl» iim, and liave 1 wide maTg^n rn ^arr. Sudi a hallQW ipliere would hold 
mo*T ih*n a milliock hit\h the *i»c oi ihc cjtrlh. Of all the material yvhich 
makef up the mlar eystenv^che fun, S planets 9'^ asteroids, 26 n^f'cns, l>e»idc^ 
oorarti, and aietcnn — the^un alone contairu 99,8 per cent.* 

5> Neprune. the tr<nt distant oi the mn\ fsimily «f Hfihi plariets, rr- 
(lUires 165 oi out >eaiii eu tumplete ihw ivvMutcon aimiriii the tun, 

6. The tonpcrature of the sun i% computed to bf about 6,000 dctcreea 
rade or twice i\s hot nt the electric fire. It lendi to the earth anaualU 

igh heac to melt a bhell of ice 105 feer thick etidwEne i^p entire earthy 
yet ihr earth receives only a raYi-lutlijxKh nf th^ hear emitted from the fun. 

7. The am h nor a biimifi^ hndy in thr vnftr (hnr ^-nal or oil or \£as 
burn. It is bclietrd to be cnliiely t:^<M«ru«, it n Liiown to Lunuin iroit. Kold. 
hydroeen — \n fact, at least 40 of the saeuc elenienc?i which make up tbc earth ; 
yec all of the eloncrui are vaporised hy the inien»r heat. But. despite thui 
IpWDua omditLon, iIh* encrmuu^ itLr oi the »un maktt the pnfaure tipon tlie 
(finer pr^riions «ich rhaf the entire hotly of the -rtm m !.4 timen a« heavy as 
water. (The eanh > density it ^]/j rimet that of water). 

8. The wiirvc of the s»m> hcftt i* lot Mlisfaciorily explairicii. TTie 
throrr' that rhr hent i« ka>t vp through an Tnce»«nt raininjc of jL^erotds or 
meteors upon t!w suii h:^; been largely abandoned- Contraction ha* been 
n4feri»l as an explanation, but this coM supply the heal for not o%er 13 mJl- 
IJoei >Tar>, and t\\\ W wholly inadequate. The expIanaitiTn h now Ifein^c 
sought in tlie field »f ibr t^io-^ctive elenientv. &uch as. radium and heliiun. 
and the mn is krown to contain an abundiuice of the Eaiter. 

9. 'I^he fipCRJI^ *'»un tfwts" are of ETcat f\7.c^ 'llie rarth could be 
dropped into tJic lat^^er one*, "They appear to be whirls of matehal coming 
omvrard hnen the inner layers of the urn toward the fiirfsce, vpeeadin; out 
like a wareniiiaat.*' San fpott ^peai tn (trettnt number) in periods 1 1 yean 



■See «i;teni^Dl •rlLde hr Director VT. W. CamtAdl on "Tttia Riolulioa of th« 
Star? aad th« f^rnnallon ol the E&nk," la The p^nt^r Sclmc^ jr^^r.^iy, Sd^t'. 
m&. Vol. VT, p. 3C9, 
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apart utd Ht ihar tims thrr nen a pTCmounced cfffct upon ilic maenctic 
conditicfi oJ tbc cartlu 

10. The ftun miatn upon an ixu, but, strangdy, die rquatorial por- 
tion oi Hk ttin't Mirtace rtjtom^ f>»rl>' uac rliini fxiter tbao puniua» al 75° 
latitude, shomns tliat it n noc a n'sici bi>dr. 

It. Tb« milbtMiiit. iiT wavn, which rmamie iram the sun. wlule cany* 
ins *^pote(iiial^' hcui and tiffar, do cioi ritbcr hem or iUuminc [he »pace which 
tke>- tmvenc: ihb space i« bodi ilaik and ixtEO dej^ile the tna char it ii I^U«d 
wilti the sun^K riHiiiiboRs* Only whra thrar rsiltHiciru tinkr miiciul object* 
1ft liiAr and hfAf, u ^itch, ievelojttd. R. H, W. 



SOME l>ERSIST£FrT CRROES IN GBOORAPHT 

MANY pcDpk app])' ciic term Roity Sfountaim (o the entire mountunoo* 
fteioa of th« wQtcm United Suteay 'JV Rocky Mountnin* an only 
the eaiiefn runj-cs ci thi» q^tvm and in Cnlonvio nre a thuucind miles iron 
tfce Pacifit- C«ait. 

Some iTia|?i anri many of the oldfr i^eographiet ftler to the Gull Strcm 
u vvdiiBS tli« Uiores ol Europe, The Gull Str^un imft out and wholly 
ln*F!i Ti* irrrum')t1cr ch^rafwr btfore it hns pa««! half way acpote the Atlantic, 
In wnien minglr with thow of the ocrin and become a piirt nf the gicat 
Noftb Atlantic Drift which it dfjven »towl>- toward the covc of weattm 
h'nrope by the previilinc wiifh-west winds. It h true, hiwTver* rhsn wesiexn 
Europe derit'e* a fireat deal oi heat from the wtndf which blow*' o^'e^ this 
wanned body oj water 

It i» irequenily Mated that the fripd fone« ha^'e ftix ingnth»' dfty and six 
aioaths' night. Only two pointi on the earth act^iaily have }iv months' daf 
and &1K months* night, rhr polei thrinwTrev The lonftetr dxy or atght at the 
polai circles is onl) 24 hoiin. But ihe ricTecdingly prolnni^eil dawn iiid twi- 
Itcht of the fnjid soneat pve these re^ioni a condition almoit like daylisht 
cs'tn when the vtin !» not above the horiitnn. 

The latprcsAion it often ^ivrn rhxi (he gieai harbon of rhr wnrld are by 
nature suited to the need* of commerce^ Vlilljont of dollars have been as»cnt 
and must continue to be spent to make and keep even excellent harbon vaiV 
able for modenn conunevce, 

A quarter of a centun' aitrr SyracitK. N. Y., had ccaaed to be an impor- 
tant salt-produdng ceniei, text booka and some tenchera vivrc still desctibin^ it 
ai "noted for iti great producr'on of fall-" 

Brazil no longer producer dtunond* cnouf^li to be worthy of mention^ Yet 
itB Rput&tion ai a diamond held will probably continue a ^eneraEion longer. 

PeTin9>lv^a tamtA arr now producing almost oo irofi ore and hare not 
for twenty year^, ytl tlm a news to a great many well^posted tcacberan 
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RECENT P0BUOATIOHS 

As- lFmtoDL'ciiD?« TO SciHNct. By Rcnlia \f, Clark. 4^4 pp. AmcW' 

ott] Book Company. 1915. 

In ktr prchicc, ihr author tay^: '*Thc aim of liib boot it to 4Un >xhiiic 
iiifh ichool pupiU oo icicnti^c pixtjeces which will infiucncc for kOo<1 their 
prtunt \\%n^"' The baok is hi(^ly pncticfiK It dcaU n'iih nKfius^ ibc ii«e of 
piiDti and r^muliri. irTrclioft of tiirlt. ^bsol and hrxnr iLehtiniE, labor uv- 
bif dtTico, the \\x <ij (hcmical ajirnii^ to tramform £rt)t«r md frwHfcc imo use* 
fuf products fucb M Mop snd ItriiUf^n, the AppIk^tloTi uf hrcicnic fftcl3 anil 
iheoHcs to &iniuiion> cookmSi ^^^ thaav ktndmt topic<^ It >!»• in tact» 4 
nDaAoa) of cltrD«ntnTy applied ^iencfi tvitb onlf trnc«f);h thfory lo pxplsin th« 
main prindplr* involvH. TTie Itrt right cSaplrr* d^l with rabjfcti imtally 
irratcd in physical uro^r^iihy. The lULxevi iA the ai;thi>r'» earlier btmfc, hfr 
cxperitncc u « tr^chet, find ihe ihoiouitlily pncti^ l>iie of knaw!ed|£e in lbi« 
book all seem to combtne in prominne ii a c^rdiil irception. 

CoMMBftCtAl GEociAPHr. By Alcx. L. Cvrv. An Intetmediatt Texi- 
' book. A, & C Bladt. London. 1915, 440 pp.. 150 fifruro. SLtO, 

Tbe Ixxil ba» iiucli In coitJiiieml it and ciw mtlier seiiuui wealiie>6, Tlie 
laticT 14 ibe frcqurncv of errors. On patc^ 275 we are told that half ol the 
»U£ar beet cmp of rhe United Sratc* in produced in Utah, white, u a matter 
of lact, vdTcelf oncnirth in produced th^re- Colorado, which produccf three 
timet at many Kisar beeii^ » l?tih h tioi nientioncd. On pafc 277 we arv 
lold that <heesr Ktfiwn mainT> from the wcMcrn flaie*. For drcmlrt New 
YofL WA« ihr Inuiini: pruduitr uf chcc»r Aiid is still second. Thil a touroe of 
petroleum. "dcuiJbcd as one oi the Urent In the world/* u in BntUh Colum 
bla. wtU ffurprise mttif. It must be aJmrticd, bowevef, that no one can Wfi« 
aoommercial ^icoKraphy which doo not oofitain a iprinfclinj; of tfm>«. 

The bool i« well llliittrated with *ketch map* and diigranis b(ii omiaini 
no cxilorcd nia[H- Imponant words are prinled in hUck-faix type. Quo- 
liom follow' tin* rhnptm: the caiimlI idea \* cmphonired and »tatiitic» arc re- 
duced to a mmifiium- 

Soum Amcuca: A Gtx>CRAriiv Ritadbil. I*y laaaah Bowman; pp, XXII+ 
354. Rand, VfcNolly and Co., Chi«to, 1915. 75 cents. 
ThiK i* ihc sri'ond volumr in tlw hanili tin4 Prtples Srrirs. The firrt 
volume h EU»woTth Hun line ion's "Asin," The khq h under the cdaorial 
direction oi Profeswr R. E. Dodj^r tti the Tcachcn' College. Cofttmbia Ura* 
vtfwty. The bw>k u authoriiatitr, thfirotighly tntereitinc in aubject matter^ 
and delijjhtfnlly u-rittm. Frofeo^r Bowman bai ipeni several >cant in ex* 
ploration tn South Amerira and bos tern tnanr of the rr^innc which he dm> 
cribex; iKH giTc* hi^ dc%cnpitons that realUtir quality which cnme« only from 
fint-hond knowltdire. There arc upwards of 150 half tone i] lustra tionJ^ 
iumcrottt iketch map* and dmwtnp, and 12 colored ciapf*- Some of the W 
to<tM an excellent; ofhen fail in c1eame» of detail o^-int: pethap« lo 
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dmacter oif the psper upon whidi ihe>' nn prinird. Hiunart cmgnph)' re- 
crivct the emphKU^ « ii ihouU, pirnrdarH' t'n > rttdrt hi cKlldrtn. Thrrr 
it no '*wmm£ ilown" aivd m a cof^njumtT the book i> tiuire lU inEirm::ing to 
»(Jult« u In chiMrcriH OccoautullF the plira>nj|ci^^ nmtii u liitlr :ao old for 
EVitdc pvpib« 3^ thb i* intrequeot. The subject mattrr i» v> inrefe^tiDft and 
the way oi presenting it o m pleaxinB that piipiU w^o fvsd it ire fturc to br 
carried aloof » by n good £tcir>-. We caiwoi hdp won<lcrini> tf it viiiuU rmi 
be bener if we iruufe ouf text bookt in groflraphy upon similar mnJcIf^ Such 
A book as ihii^ is mi tncomiirnible cumrfburion 10 the t;ei>ef;q)by of Soijili 
America. 

EaKI-T FxtixoMK' OlNOITfONl ANII Tlll^ [)|.Vi:U]»-M»-NT Ol^ Allaire ITURK 

IK \UsnnsoiA. 1)/ KdwarJ Van I>;Lc Robansoik. Uullctiik ot' tlic VaW. 
of Minncaoca. Studies in the Social ScieiKCK No. 3, MinnoipoUi, 1915. 
306 pp. 22\ riup« and dia^ranu, 

UimIct tlic title "Eoily Ei-onomii: Con^itioni and the Derclopmcnt of 
AjEriculture in Minnesota,'^ Dr. t. V, KDbin>'>ri iteM:ribe> the economic hh^ 
tofy of A typjeal weitem sImxc^ MinrevJEn contains open pnum, liardwood 
fonsi and comTerom foivitH and ihovt ctuitc a wide vitriety in bock mmI and 
rliirairr- Sinintrd nn the hnrder nf the Nnn^jirid bcU the Umtt haa perhapa 
been more object 10 ciop Uilur«) than tm^e tbo«c to the r^^i bui on the 
whule 14 typical of tbc upper Missittippt Valley. Thcac features tut dcKiibed 
tn Mune iJct^i in the fint chapcern 

In tUc time u-lu'n fur-tradini- ^a^ the doiiMnnrtt indifMry, local a^'cul- 
lUTT wu Ltntkbh* to tuppi)' ttip pvpubitiun. GvneraJ ai^iicultufc wai thai 
favnrrd by bii^i prices R)' 13450 fur-iTiidiiig whk pving plai;e (o luicbciinK 
but wilh oihcj LtinditK'Ti* vib*inntialK iinchiinEed. But by 1860 an ecnoooak 
trvolution hn<j been ftwonipli^hwi i-ftllcment incfcnwd rapidly and wheat 
soon be*:4»me i^ie dominant crop, Fron» ItteO to 1880 wheat heM ioll wray. 
But the mpiJity oi the opening of new Ir.nds mmhirwM wrlh ihf fall of prien 
foUowing the Civil War. Tfsiilrril fn :i prr^lnatycii |>eiio(t nf ;ierinjlEanil Jc- 
pm>tii>n. Crop failure* and exiiauistiun uf cbr toil bImj ptaycil ihcir part 111 
the not revolutior from whcat^crort-ine to dniryinjE, a change Mill <r pro£re»> 
Aft the rciult of the uic ot nxachinen'. exper:ence hjw ihown that fxmn should 
be larger thfln formerly. 1 pfDce»i whidi has r&Jucvd the country population ici 
large part* of Mirne*ota, The vinaller fatniKa oi nwnJern rrmn are tielieve<l 
to be in part due to thr cfffi.T (if niarhinrij, ** lei» UIk/t j» now rcquiKtJ. Ho«'- 
<-vcr, the coniferous rccion Mill AwaltA Ktllcmcni. 

The report * ptnfuscly fltii^tratcd ^^ith dot m»;>^ ehirct and sraphical 
diavramA, often fcaitered in a cotilufcing way throtigh the itxu Wbilr, usually 
of aiccclleni character, many of thex are poorly drawn and lenered, Therp i* 
QO tn^ex. F. T Thnuitrs, 
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THE OTTLTURAL AND THE TRAININQ VALUE OF GEOORAPHT« 

By Dfitha HcnilcnoD 
Upivcisity Hlgb School, Univcr«iCT ol CUcaeo 

ACCORDING to ihc Nw Ceniurj' DiVlionm). rfic w^nJ "Culture* 
meiin» idiDcmcnii purky in choui:ht. Io«« of the bcuitjful, wixkimt 
Trunin g utd rt^mn^ the moral tnd tntf IlccttJAl oittttY. 

In <rur efioriB lo put gtogi^phy cm a sci^fltific basis w^ frequently over- 
look it! cvUuni) pcritibilitif*. A ^r^l hflp towird hnnginj; out thi* ftidc M 
tfir ntbjfct it itt rdarion lo daily i-venrc, ro the iuSjkk wliich mgtigp the 
attcntvon in the bcsc nerw>pApc:K anil prnodfcAU^ W^liIc wc vrric ^liicying 
Cotton In the commcrciaJ gco^rftphy cIjl» ar Aniclc Appoircii in the Rft^fw 
0/ Rfvifwi Jiralinf!: ivtth the cotion bituaiion hroueht dbout by the con^kioM 
In Europe. A riunibcr of my cltis csane with informahofi gAineil by reading 
ibe arttclr A» a rule. Adolescence are not 4tcr:^ted to thai cb» of jnigA- 
xines nor to tliat lype ii( aniclet- At iuuathtfr time we urre cfipontinely 
■cudymg ihc caiiIc induttty nhen the epidoiiic of ((Kn-and-niouih di«c»c 
»Mrfti over the ctMntry. Some of our di^iticJ srnion nearly twnhlrd oyer 
thrm^lvef^ coni'nc into the eeocniphy room to tell of ihc rcporu m the ne^'i- 
papcn. Perhapt if they h»J not hnn jtud^^ing Coiiinicrdal Geography, they 
would hfive At leaft read the heniHinfs, hut the point T am TO'^g to make ift 
tlui tTie inicrt^t U t^mtly auiiuiaitrd by the mure iniitnutf ai»ui:iaiion with 
the mbjcci in the dav room. 

Ckkates An Intbaest in Good Hooks 

In the Kime way the ntudy of fieofiraph}' directs the way cbward si look 
into the world nf hoott nf ira\'e1 and Jf^rl^ttioci. After a eareful study ^ 
Pin^una a;id the Csfiul, Iwuli ou that iubjecl ale muie likely to aUrari the 
atlentiofi; and 'i vrc hive siren Rirnia her [jili shaTc of Cicnc In the Mudy oi 
refional iieoffniphy, some of the newer* juiter booki detcrihing that country 
have a better chance of bems: selected from the library shelves. Kspcciatly i« 
thk Ifiie if a EKfe of rhf bonk ha^ brrn stvrn in Tindin); inforinaiinn for uM in 
the c]a» loom- 

Sumulatu a Dssiks to T^til 

Regional ffro^rtphy ftTrmitlarrK n tif^rr for travel, while phyuocnpliy 
■nd (onmierCTaJ eeo^raphy mj^c inrnrsted and MTtclliueiil ttavrienk. T well 
rtxiMaiber my ioumey into the BavaTtin AIpi in company with a iargc party 

*nv«d beforv the Cotiferenef of AfHllAted SchooU m Tbv t;nlTer>llj In 
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of AtawTkCMM. moM oC t\wm tAcber*, tad muir of ttiem duning «<luciiti<Mial 
titlft. Socne ol vt hJKl studied ffeos'Bpbj uid vn hi6 not ejr» vnmigh co «cv, 
nor min<! moti|[h to imrrprfi ill thr wmderfvl aori« in cnig jliiJ pndr, 
mounrajn w«11 ui^ pliiniring ^ircani, clue wrir fprrad ni:t bcfnrr us during ui 
raurc day's trivcL With the (csi uf thf party, ibout three i|UAnefs of 4a 
hour of riiis Kcncn* (for it wa» nothmc more to cbcm) MiisEcii ihcai ttki 
th«y fpent ih« rnt of the diy ptaying cardan resdinj- f»r>veU, and 2*3liipm£* 
Yet thq Kirre people wiw wcff cultured. !he>' told nw *o EtMinaflvtB, aiHl 
ttid tlUT had r«ui>e Ahmad to add ta eh^r fultuie by Mnrfyvis the beawtEful 
ihiitei in the old world, For llient bejiuty cxiftteid only on canvM id vi an 
Ciikrvi o' in pktiaroqtJC MTtjalionj^ in ii (iirly. mixioblc pan t>i d cilA'. Much 
of the brntiiT in rhe world derctid^ upon our ability to m< ii and to ini«rpm 
ft; a kfiowledtip of phyiio^aph/ lend« greatly Eo thi« ability. 

In 9, t«ent addrc^. Rabhi Hir«:li siJil, "Wtadom a knowledfic hitched 
to humantty. " Of all pba?Bei oi i;c«i:raphv perhi^M commcrdal ceoKraphy bat 
the best hitching fadlitie«. Through it we ean easily aroute an interest in the 
Mcial phase ci commercial productt. AVhcn the jtr^it impotisirce of »uch 
fommoHfrirt ss u-brat, irnn, ot fnat i^ Hesrly ofidenrnod 'T i* rim Uurd ro 
Mimulate tlir thnueht that the pruducet«i (ff thit wealth ate worthy of con* 
sidcraiion : that the health, irtclIftEcnic, and ecncraT cicimfi>rt of the laborcn art 
important facton in the equation of production; that cotnerrntion of cx' 
hauKtible rewirce* h a qu««lion of world wide importance. 

Tkachbi ma LtBiuftv Habet 

One of ihe mwt potent helps in cultuiol dcvclopmcnT tluough scog- 
raphy Is the opportunity it ctve* for the uk of the lihmry in reeuUr daily 
w^k. Our tiubject 1* not «atic, t>ut <« concerned whh the chanfiinfi:, irrow^ 
ing, 0«cilla£ing condition* of our turTOundinK^, [n tnaay cam a t^tbook if 
behind the time* ai »oon at it cwne* from the prest. To m^ mind the ad* 
vantn^ of the us* of refermce Uxiks over llir uv ai cmt lexitwoi are ituni- 
fold. In the f\m place it ^vcs a bn>a<ter view of the tubjccr nuitrr. Ejich 
author who writes a booh has, or tliLnks he ha^ some new materiil to add, 
ftOme new point of view, or some new or difirrent method of treaimcnt* 
Surely the reading of a oumbee of different authors on the ^me subject, oill- 
ifrR the coTitnhutinn of each, iH more profitjrMp than reading wveral rmirH 
over the-maienal a{ one auchof. It i> a lule ai \i^}\ht!t^yvy l^ui the mind 
reache? out for information about thin^i of which It knows lomethine but not 
cverythinc. At about the third reading of the; Romc pa^ the mind bcfiirut to 
««nd«r into more entidng ficldt, th« effort t'l hold it to the twlc hecoincs 
dradfseir, stnd the p1r*ciirr in acquiring knowlrdoc » rcplAC^ by * feeling- 
of repugnance. On thr other hand if each reading i* a new treatment of the 
mne 9ub}cct. the pmrntation frccti onoihci point of view, cnouzh fmh 
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iciAttrial ift ETwn to hold the aiteniion ui4 10 wh«- Otf apprtitt for more. 
GtrtintE ihf 1<Mi>n iind^r iSete condition* Jit Ifjoi hu tlip vlrintigt of varictjr 
over monotony. 

Gir«3 AK iVoUAlKTAMCE WFTH &OL*RC£ MATfita^t 

At the URM! tirae, ua a side line, >m acquainHLncr is- ncquirad with thiC 
liicrature of the fubject, M\d with ihe knovrled^e tbitt work of thii kind U un* 
portent <nouQ^h tn ha\f- rnEi^rji tht? aitcntion of u^ien, vtudeort, and pulv 
lithm. The fitudents niJike fncndi wiili a frtv of i1ip» books, know whai 
tber amtain sutd vtlitic tlicy ore to ht found, Aa they read tho' niusE learo 
to welth ond judge ttic worth of each ftuthor, rousE eet beyond the notion 
that a statement is true becai»e it if ptib!i»hcd. li l!i«re aie con trod icCot}- or 
differiniE iiutementt they may be itlmttUted to go to lourco uid find tlM 
mith for ihrnwrlvrs, whirh U a loog step toward H"hnbfiLhtp. Tliey mnj 
crow imo & brmdlh of vinion und tolrianrr ihji will ai least ajjmti that there 
14 mote tha/i wic x'd' to i (luesilon, And that one wiiter niay be just a< honest, 
just u ftincrrc. and juit m wi^c, when be holds t^ a (eitain view o: the mat 
ler in hand a« the one who ink«a the other fti<ie. 

Replaces Tbxtbook Datnwray 

Mo^t textbooks are di), picey ifadini:. h: their vrT>' nature tticy are 
concerned witfi the clearest vtitcmefits in the fcivcil po»n)le wordi. Tticir 
mMion b not to attract the reader but to teach him. One of our ^reat edu- 
cational philosophers Kiid, ^Man should be tauglic ai if yotj taught him not/' 
This principle can not he applied to the textbook. En hi^h (cHool geography 
we are nor alonr cnnrrmrd with filling vhr mind wich fjirrK, Mom of the 
facts we tndti are «oon forctiitni sn<I it h well ihai thcr ^rc. In adJItion 
to the facts, wc wiflfa to iStow a i^cocnLphical atmo^hcrc around tlic itodcnt. 
piraaantf atrreeable, taiisCjrinsc enough to make him want to keep it after 
•diool day* are over. One of tlie helpful meant to this end ii xht obtliiy to 
read with pUasure, or for nrcreation, lviak< nr maiptrinc artidr* of trarel 
and dett'ripcinn- Many of thrm nrr r-lmrminijclv wnrren, nv^tnin vahiahle tin* 
formation, af»d tiold the inirrrti- ScjKhing foi knouled^i: fn ihmi h a 
pleasure and not drudccrx. Hcdce a d^cp. wide- reach ii>e subject within the 
naerow confines of a textbook and j-ou have reduced it to bare outliow de- 
void of enlivening reUtionc, atn>Mt to a dead skeleton. Teach the came tub- 
Jeet from ti muny hoola as pouibte. with Md woit, nntioeum materinJ etc., 
and tbe very nature of a ccographiail ta^c w3t be vihraiing with life, in 
radiiHne tinei will run out into many allied tiibjeccf, and will awaken in^ 
tcmis rhftt lead to wider outtoakj^ and richer Vive$. 

Thatns In the Ubs of Indexes AHt> BiauocKArHifcs 

Another icreat advantage » traininK in the \tv o>i the library nnd books. 
in onJcr Eo fWtd the material wanted the xac of the index and lable of con- 
tMts must become a habii. After a few bibliographic* Havc been ^ven out 
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on oo attiifned topic, the *<ud«fiU nuy he |pwn die i»k of nuiktng tlvir own 
bihliognph^ \ tmnDy bnpn ihb by puninit on ihe revrrr tMi tlw boi^ 
beirinK on ihr uit^crt, saJ th^n snidin^ \ht rlaw 10 Iwr the bKik>— with 
MilboT. Eido, ptfca. ctCi — itiai ixcitain milcriAL Uliully 1 aak ttua t^ p*n- 
Cnptu, hc«da]£>, ixul thdr p<£o be li»:ed with the boo^ Not looe «eo 1 
KHt « datt to tbe library to ttiakt a bibliocrapSy on Coat and wir boj- caaic 
hMk with R ]i«t of 15 booki all ricely cUatifUd anil diviM into mbfaeiiL 
One cr two juucnnKntE wbcrv the books mre all sathemi anil pui upon llv 
rrwfve ihrtf h cnoujEit Afirr thai only thr »undanl Imx4» are kept on ibc 
tbdi, and tbc «iuikotB are »ent to the caid catAloeue, Rca<lcr'» Guide, und 
Pool's Index tu supplement the otatue book>. TImt ^i^c aXio cnroum^cid 10 
00 to tbe colkge Lbnrr. tht Crtrar, or any otber available one for booin 00 
the »>iDe «ibject- AitvT tlie fint pluo^ ihi* t> great fun, TV knowMf^e of 
how (a mc the librar)^ U onr oi tlv mcM valuable aweti tint mar be ctvcn 10 
tbc pupiU ai ihc higli vcIioqI. I bare Mxneiima vrandeitd if tbe ^lat 
sUu^ter or ihc frwhinen 4t the end of the fini wrantrr in colltfe oiiffbt fiot 
m a «nia|] wxy^ be due to ihe fact tha? the fr<«hninn don not know hovr to wc 
iOurce* of •nformation. He may be ponewed of tnmral powrr rnovith 10 do 
thf u'ork. yet nor know how to 11^ about It. If he knows bow to uw the 
l:bniry at^d d atiuitutTied lu nvikiii^ in it and makiniE it ?erve bisn. »unie Eoor 
U surely saved for bini- 

LJBR.^K>' WonK Not NiofiSiAWLv DsauLToitr 

'Wt obicctior may <oiik tliat some <»f the ettcntial points of a nil^ect 
pnr mtscd in the sc^ittrrcd study in ilie libraT>'. In this wider oterliod o4 
t^tudy eacb reader t^xet upon the points that are essential to hsm, antl surely 
he it fhe beit Judge, Under the wice direction of the t^aeh^ ;he attention 
will be dirrcted lo the enemial tbrniet Rnd each tntdenT will fiv^ ihat wbtch 
iippnJii to him. We have no rtght to fonre our judtEilient upon the elan to 
the cxchinic'n of ihc individual biaA of the student*, aod adotdcoits ate very 
tcmperirenuL llie phase o^ n subject that will appeal to ooe mar have but 
little rnternt for another. In or» let of papen, 21 in number, handed to sx 
on Crtttttn tSpre were wverr different tn?ittperK of the subject and e*ch one 
wai Knod, Wt the 21 had ;i11 stu<!ird the vunr huokK and attended th^ i^mr 
recitations. AsAin. ihe cry l» raued thai the high K)inol« hart no tibrarin. 
Whrn Kitchener was marfc war lord liut year he went to the war ofFce. and 
lu he entered he «aid to the f^uard at the door, "Is tbeie a tleepini; eot in this 
buildlnjE?" "I do not know. «r" caid the guide. "Get on*/' uid Kitcbcsier, 
and paHed on into the buildingE, They put in the cot. When tbf teMlien 
want libiariet in the Iuk^i w^hcHils and make their wants known in no qboct- 
tain maoner the Ubrariei will be put in juat » t]ie laboratodca wtrt. 

Conclusion 

To funi up: Throueh the study of ccoeraphy ^~c ma^- direct the tttt- 
dent to ctirrent periodicals and newspapers of a ipwd clasB, we may rtimttlrte 
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them 10 Ktkd books ot rnvcl and dc^ripiioa. ^nd ariuk a desire (■> iravci« 
and at tbc fame tinw wc may TTstin ihcni fmo library hibick We may lead 
thtm no TV^pcct labor, co apprrciarr beauty in nacurr, iM^-.to an cthtcal point 
of v>rw III th« social pha»f ol ihf ^tuily of th« great ciioiit^rda! prodixts, 

• 

VHKBE OUR PEmciPAL KDVEEALS COWE FICOm' ' ' 

By F, E. WillianK 
Unrvenity of Wiicuntin, Af aditon 

THE followiojc niati»tJoi, given la round number* only, are taken from 
MiiKral Retourcev of the United Si4i«« for 1913 (published hf the 
Ui $■ Geological Survey)' More drtaihd information and jitatitlici of the 
las common mincraU may be obtained by consuliins ihe above publication. 
Unlfca othrrwiw sr^ird rht* figiir» ffiven are for the year t^l3- Only the 

>ii>oTe impiirTAnt pri'iihucrs of thf diffrrcnt inircr*U are VtsKti. 
diuminum. — Aluirimjm may be obtained from several dif!eKni mincraU 
baC moat ot the pro<!ui:t oi the United States h derived from bauxite which 
111 a mineral] resulting fn>m the decay o/ a cranitc-Hkc rock called syenite, 
Pmrfiirrionr U- S, 21O.ilO0 ImiE rftfin vnliirrt m $997,000 
Francr (la 1911) 251,000 lone lona. 
G«iJ> — Oier 91 per cent of the ip>ld waj produced from atlicioua ona 
(iSOld-quane anJ cold silver quartaoM ores) and pUcei^ (cravel beds). Mo«t 
•f the remainder came from (he copper, lead, and sine minef. 

r Production: Umrrd Srares .,--,.„,-,,.<$ 89,000,000 
California 20;Z4O.00O 
Colorado 18.110.000 
Alaska 15^00,000 
Nevada 11,977,000 
South Patirta 7^14^0 
Afri« (19123— mo»rly South AJrira 212,000,000 
AuAtralmia (1912) 55.000.000 
Mexico (1912) 25,000,000 
ftu9»iaand Finland (1912) 22.000,000 
^tktr. — Silver \\ produced hrgely from the same kind of ore* an gold 
biit le« than t per cmi va gbtained from platers while a lai^e per cent (be- 
tween 55 Hnd 60 per ocnt) is obtained from the orc9 of copper, k^. and ^inc. 

Production: United State* S 40.350.000 

Nevada 9.457.000 

Montana 7.574.000 

Utah 6.814.000 

Idaho 5.724.000 

Colorado 5.429.O00 
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Mc^ko ( 1912) .... ^,x< :W /■ 47,600,000 

cjuuJi (1912) .,-:;'-u\;;;. 19.425,000 

Au*iwUiui,.(i^): -I'A -.- .-.-■ 9.700.000 

C<rmiirv i/Siai ! 8,160/KH) 

. pifti iiW/] 5,J8O,OO0 

'. /fof*>^Tron, for th« most p&rl, u obuined from conac oociile of tlv mcid 
:- -ind thr rrdditth nr^ known a« hetmiiic fiimithK a lirgr pnrnon of ihr pm- 

Praduciion: Unii^d Suicft, 62,000.000 long root 1^131,000.000 

MinnnoTa, 3fl,6O0,OOO Iouk torn. 6Z21% of U. S 90.790,000 

Mlckicut, I2,84C.OOO long iwui, 20.72% of U. S. 33.480,000 

Altbama, 5,200.000 Uk tow, M25t ol U- S ", 6M9.000 

New York. 1 ,460.000 lonjc loiu, 2 J6^ ot U. S 3,100,000 

\^%Dcmdn, lX»20,0001ongtorw, LM?fc of U S- 2jS0>KH) 

Ukff Superior, 52377.000 Ions tons 84Ji% o4 U. S. 
Birminghsun, 4,602,000 long Ions. 
Aainviaad:, 1^15,000 tnnp ti*n»- 
ChMirtLnooea, 709.000 lone torn. 

Iron orr j« oft«i f«ncltcd 4r Mine dmaacc fron) the mines » shown hf 
ihe followtns Hpirct tot pig iron; 

United States 31.000.000 lone ton* 

PcnncylvojiJa 12,900,000 Ions ton* 

Ohla ,.....,...., 7,100,000 long toa» 

IIHnofe .,„., - 2,930,000 long tow 

New York 2.065,lW0 Innc rom 

Alabama 2,057,000 long Kom 

Foreipn Ore Production- — 

Gemiany aoJ Luxemburg (1911) 30.000,000 lone loni 

l-r*n« (1911) IWOO.OOO lonE ion* 

Umtwl KitiK'^om (1911) 15,5lKM)'J() long ion> 

Spain (I9M) 9,000,000 lone tens 

Copprr. — Copper 'bent in p inintrrU* *r* niirnerout and widely diitributed but 
the number of impurtJiiK prodtidnjt dUiricrK h OHiipaniiively nnalh The ores 
of topper art numerous but ihrre nrc nnly n few that *re important. 
Production: United Sure* *» 1 89, 7^5 /WO lvJ24i50O.OO0 ibfc 

AriEOfla 404,279,000 Ibfc 

Monuna 285.720,000 lb». 

Michiawi 155.715.000 !U. 

Utah i w.. I48J357.COO Ibk 

titvidt 85,2I0J)0O lb*. 

Jap*n 161,377^0 Ibi. 
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Spain xnd Ponui»l- 120^2,000 lU. 

Mwko {162,479.000 lb*, m 1912) n6.403XM» lbs. 

Attjtnliit *.„.,, ,,.. 104^78,000 lb.. 

Oiiit J...... 88.184*00 lb. 

CtnMdi 76.976.000 Uw, 

RaMta 74,7^6X00 ]b«. 

Pen* 56.65$.O0O Ibi. 

CWfmnry 5577^frt>0 lb». 

Lf«<.— Lend and zinc are fivqutfflUy ai*«ociAtMl in a grtac rariety of ora 
and fotmd under many diffcrCTil condition* a* in vein*, irreipilar mftOfM in 
rarkt. AT in rrddual clayi, 

Pttjduction: Uiriced Siwes, 32.*9& o* toial 412,000 ihori ton^ 

VfivotiTJ 176.000 ihon tuna 

Idaho I5S.(>I30 $hon luna 

Ul«h B3,tJU0 »hMi ioi» 

Colorado 44,000 (l»n ton* 

Spun 224,000 thort tons 

GmjtMny 200,000 (htwc wrs 

Ausirala 138,000 ihou Uiiia 

%lexico 68.000 «hi>n tona 

Bdgpvnn 56.000 sbon tors 

Zimc— 

Production: United Statci 418,000 short tor* 

Mmoufi 124,000 ^httu nuy* 

New Jcrser ■ 8*.O00 *hon lona 

Colorado , 1*9,000 ihort ton« 

Montana 44,000 (hon tons 

WiKDfurn ...,,,........,., 30.000 ihort tori 

G*Tmnny 312.000 *fiort ton* 

Bdpum 217,000 stion tcfm 

Fiwice and Spain 76.000 thon cons 

Gtcu Brilflin 6S«000 difttr tons 

NicM. — The United State? refine* more nickel tha«i any ocHer country but 
practieolly all of it comes Uont Cannda n-ith a snail nmount from New Cilc- 
donia {a it^^^P ^^ iilandK to^t of Aiutralia), Tht Canadian producrion In 
1913 wa« valued at over $7,000,000. 

Plafiifvm.—VtTy Hnl« pliunum is produced in thf I'nilH Stat», A small 
aal0^lnt h obuined in CaJifomia and On^n. PlaUnunt vat (1913) worth 
abdur S45X)0 per tnuy ounte in New Yotk Ciiy. 
|h PDreign Production — 

H RuwB 250,000 troy oc. {ovey PZ% oJ total) 

^^^ Colombia ISfiOO troy «. 
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7^. — Tin h one of the few cnetai> whicfa iic nUiively Abundant in iome 
bctJtcin of ibc world which 4re not abundant in die Uoiccd Suto. The 
StniEB Stfttloiwiti proJua by far th< ^miMf quantit)' ol tin ii«ftrLy ill of 
wkich ramn frooi alluTii] dcpontik. In t^I3 ihtptnenti anviunird 10 56.142 
ilwn iDiu (lAtmh 37 tn $Qc per lb- in New Vavk Citjr), Bolivia bt a laigr 
producer, nouty all of whJch coflio front ]od«i or ram. 

AshtiUs^ — Aibc»icn b a fiber like i&incnl mitied mostly in ancient ciystaJJitte 
rocks. The province of Quebec, Canada, w rhe \ijft:tl producer of raw 
arttHtuI and the United States if the lar^e«t producer of raanufacturtid b»> 
btstoa produda. 

ProdttClion : 

C^uria (1912) 13^^000 ibon loiw (about 85% of tntal > 

Ruana <I912) 18J)00 ahort loib 

United Sato (1912) 4.000 ihoniona (Win \^n) 

CMftiiaaaBbctfiMrtoecd in price (1912 and 1913] from $10 to $350 pcr 

short ton depending on kind, lenstb ol fiber, and freetkHn frooi itnpuritie*, 

il^^nff.— Ntturtl Mphalt i» obtained Uredy fro<n some kind of bitutrtcn 
found >n vriru or l4ke-1ik« bodtta, Bimmlnotti rock it dto an bnfMntant 
4o«rw. 

Production — 

UniCfd States, ^3»000 short tow J751.OO0 

Utah, :^l,000sliort tora..., 529.000 

Califorma. 2fi.000 aliort cona 70.000 

KenEuclcy. 17.000 abort ton« 60,000 

OklahomR, 16^300 fhorttona 9t,000 

TnnidaJ, 230,00(1 short ton* 633,000 

Veo«ueK84fl00thon ton* 400.000 

France (1910) 187,000 fhon toro 277.000 

luly (1912) 182.000 rficti tons 581.000 

Gcimany (1911) 90.000 ihori tons ^ 155.000 

Austr^ Hitfiearr (1910) 9.000 short tons 702.000 

Spain {1910) 7,000 short tons 18,000 

Manufactured or nil »phalt wa« produced in tlit- United Sraics (1913) 
to the amount of 4:17,000 iJion ton* valued at &4. 532,000, 
Portland Cement. — IVactlcally all of the cement produced in this country ta 
Portland cement which is made by burning a finely ground Tnixture of lime, 
silica, alumma. nnd sooic iron oxidr 

Production — 

United States. 92j000,000 bbU 

Pennsylvania, 29,000,000 bbl*. 
fndinra. 11,000.000 bbU 
CaUfomia. 6.000.000 bbla. 
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Nw York, 5,DUO.OOO bbl*. 
IUinoU,2,00D,O0QbUc 
MttMUfi. 4^00,000 bblf. 

Ceal.-'^'Jlw tvro impomnr varinir.4 of rtml nrf hiivmmcnifL, or (ofr ertti, snH 
uiihr^Ciic, or hgr^ iotiL Qjiujumouft ccal i« {ound in riiuiy states but anthra- 
atc i=» rcscricicd to hit few Joiialain. Itic United States pr^uccd 5'>,49% 
ot ihc world '« toTiU 

?ro(!vciion — 

United $tM^ {hit\tn\iMna) 479,000,000 ^i>Tt toits SS«$,000,000 

PeoiMylvanifi, I74fl00.000 *hort ton* l93,CM)0flO0 

W<<t ViTKinu, 72,00f>,000 fthort ront 73,000,000 

Iliujmi, 62,000.000 iWt ton* 70,000,000 

Ohio. 36,000,000 ^hort ton* 40,000.000 

Kentucky. 20,000,000 short tow 21,000,000 

PeDR^lvanin (inthrnciFr) 92,000,000 thort 10fl«. .. . 195,000,000 

Fordgo CooJ Production— 

Grrat Britain, 322,000,000 short lofit. 

Germany (J912), 282,000,000 *hort ton*. 

Aurtm-Hiinitftry [1912), ^S.OOO.OOn *hr»TT loiw. 

Franrc ( l9UJ, 45,000,000 ^hon tons, 

Rimfa (1012), 32,000,000 ihort ton*, • 

Dtlpum (1912), 25,000,000 short tona, 

JajMn (1912), 22,000,000 ihort tons, 

PftfUsm. — ^Thr Unitrd Statri proilttcfd 65.12?t of the i^-vrM's product of 
pcciolcum. 

Production — - 

Unirrd Stitm, 248JPOO.000 hW« 5237j»0j000 

C«1iforniii, 9S^OjOOO bbU. 

0]Gi«homa, 64,000,000 bbk 

lllmoi^ 24,000,000 bbb. 

T«as, I5jOOO,000 bM*. 

Louisana, 12.000.000 bbU. 
Rusk 61.000.000 bblK. 
hltxm. 26,000,000 bbk 
RounkftnU. 13,^00,000 bbU. 
Dutch Eafit lndtr<, 12,000.00 bbln. 
GaWria (N, E. AnsrrU.HunfpiTy), T.SOO.OOO hW*. 

Natural GMr.—Tht Unirrd Ststci i* by far the grt^tfst producer and iwer of 
njtrural gM, 

United St«et, 581,900,000,000 cu. ft, (nrJmateJ) iSS.OOO^OOO 

WW ViTBinU , ,14,000,1 
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Pennsylvania 22,000,000 

Ohio 10,000,000 

Oklahoma 7.000,000 

Kansas 3,000,000 

Canada, 20^+5,000,000 cu. h. (etrimared) 3,000,000 

Hungary Small amount 

Italy (1912) 57,000 

Uniteil Kingdom Very small amount 

Granite — 

Production — 

United States $21,000,000 

Vermont 3,800,000 

Massachusetts 2,100,000 

Maine 1,800,000 

New Hampshire 1,500,000 

California 1,450,000 

Graphite. — Graphite is found in cither igneous, sedimentary or meramorphic 

rocks. The deposits of greatest commercial importance are veinlike which 
may traverw one or all of the above group of rocks. It is used in the manu- 
faoture of crucibles and other refractory products, for lubricating, for pencils, 
for graphite paint, and for coating molds in foundries. 

Production of natural graphite — 

United States (1.913) 4,775 short tons $294,000 

Austria (1911) 47,000 short tons 332,000 

Ceylon (1911) 30,000 short tons 2,160,000 

Italy (1911) 14,000 short tons 75.000 

Germany (1911) 12.500 short tons 73,000 

Practically all of the natural graphite produced in the United States was 
mined in Alabama, New York, and Pennsylvania. 

Phosphate Rock. — Among the fertilizers used, phosphate of lime plays an im- 
portant part. Southeastern United States mines most of this country's pro- 
duct. 

Production — 

United States, 3,100,000 Wg tons $11,800,000 

Florida, 2,540.000 long tons. 

Tennesscr, 452,000 long tons. 

South Carolina, 109,000 long torn. 
Tunis (1911) 1,590,000 metric tons. 
Algeria (1911) 739,000 metric tons. 
Fr^ce (1911) 312,000 metric tons. 
Belgium (1911) 197,000 metric tons. 
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Sali. — Salt E> i»c<iiKv4 in various vrjir» tor it occurs tutunliy Ja two ducinct 
lonn»— (1) rock mIi ici beds aod {2) io natutal bhna or batrnn^ Some 

^of die »xlt i» mined uid »nw produced by evaporatifin of brioc, Th« p7o«««c4 
sMd at the proem dme are: (I) Solar evaporation; (2) direct heat evjipora- 
Iton in Dficn kenle* or npm pana; (3^ Hieam evaimration in jacketed kctilca; 
(4) vacuum pAd oaporaiion. 
Froduciioo — 
Uniicd Siaro, H^CO^ bbU $10,125,000 
Michigan, H, 530.000 Uilt. 
I New Yotk, 10,780,000 bbU. 
I Oluo, 5,310.000 bbU. 
1 KaoMs, 2.700.000 bbU. 
P Catifomia, 1,082,000 bbb. 
In MI<liiKiii> and Kan«a« the uli ti obEa[nrd borh by mintrtji rcA ailt 
end evaporettn^ brinn; in Nrw York ind Ohic lar^rly by rvaporation of 
brines from deep ^«t1U; in CilJEDrnia by solar cvipor4tioii oi )ca vriur. 
SMiphnr, — The United States and Italy prxxJucc about the same amount of 
nJphiir alitioufch in 1913 Italy marketed more than the United States, In 
Ital^, which was uniU quite recently the moti in^ponant source, the cvlphur b 
minrd. Thr ssnnr h rrur fnr Wynming and orhcrs o* oixr wctrem «Bce<- In 
J.ouiiiaaa ai>d Te^as where moai of the sulphur of ctiift country » obiained, 
the solid material ia melted uiidciieround by lopcrkcattd ^atcr and tlie li<iuid 
is piutiffed Of forced to the surface. 

PnodixtiDn — 

United State*, 311.5911 lonf: ion« (marketed) |5,480JK!0 

Louiiiana, Tciea*, and Wyomina were the leading iiate«r with the ItrK 

named far in the lead. 

Italy, 346.213 long tons (mtned). 



Fou« HrvMiKo MauoN Fkqm Tut Comstock 

Thr famnufl Comi^oclc Indr of Nerida h a (p^et fvttin v<*to. 4 aaiii» 
long, alon^ ■ line of faulting in ihe e ruptrv« rock« of the Vit^inta Ranges It 
cropa out on the east side uf Mount Djtvitdscn, The ore. vhidi a of ItEgb 
grade, carries tUver and RCld m qjartc- In the old dap it occurred typically 
in gitttt bodies called "boaanxaa," The district wai noted for the large «calc 
on which everything connected with the minintf, inehtdififc the (peciiUtJon, wtA 
carried an. Thctm nf rhe old dumpt jiiid rtir kinil of nurhinety rmployed 
•how that errat things were done here. About $400,000,000 in sold uid ail- 
«£Tt in the rat», by value* of 2 oi gold to 3 of silver, haa been taken out of the 
ConucocL Considerable ore i« »cill being mined, but the great booifUas have 
all been worked out. 
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THK CARNEOIB INSTITUTIOW'S ATLAS OP THE HISTORIOAL 

GEOGRAPHY OF THB UNITED STATES 

By CUiln U. Piullin 

Deptnmcnt of HUtorical Rcw^rch, CamiqEie IiiMJitiiun oi Wstthtngton 

THE DepjiTtinriM uf Hiitoncal Ronith in the Camegir Inxtimtton ol 
Waihi^ffion i% i^rrpanne far pubdciiion sfi Jtltii a/ tht- ifUlviiai 
Gexigrafhy 0/ the Vnittd Siatfi. which vrill he of ifMctr^i to ecoe^i^n «i 
vcdl K hB^or'tttm, Since (lie pfDiH»ed work coven a tirld coranon to hil- 
tory and Roogra^hy. ipedAtiatt h cidi of tli«»« bnmclM* of knowlftl^e are Co- 
op«nitfr>|( in it« prodjction. Sn'rnJ diivingukhH tfMm hire alread^^ Sn^^n 
it tijc betic^i uf xhflt Vivien — Attion^ Itixiurixni, Frof, Jfvit S- Rct^n of the 
University oi Michi^n; Prof. \ltx VxrtnnA of Val« Univcrnty; Prof. 0> 
G. Libb>' ot the tinivcr>iry of NortK Uatoca. 4ixl Prot Fruik IL Hod<lcr 
of the Univcnily or Kitnuis; nnd »nior^ir et<>C^^^^"> Vtot R. H. Wlulb«ck 
of the Univtmry of Wiicortvin: Mr. Jsmn Whirr. »^nc3nt chainoan of th< 
Cl'tadiftri Conwn'Mion Conuniiucin; Mt. John E. McGrxth of llir U- S- 
Coiui and Orudeilc Survey, wd Di. Otu> llttiiuiD, fimtierlj aujKriniai- 
flenl ol chat mrvcy. 

'riie t'Qtnplcitil Atlis, txrlusivc n( text, will cTirinpn mrae two luindvetl 
FBgtv (i>r dniible pintc*) niciuiirine aliout twenl>-ciEbi b^- eighteen inchc9« A 
few of the map-i wiU be ApprivtimJidy the »irc of ihc double pUte, »onie on^ 
haJf or onc-JOtiTth ihat hw, and mftnp 0* Mill ficnsiller nfe». WHcn po«nible 
the mipi will be constmcird in «cric», each covering a conadc-rable period of 
rtme- Thifi will permir the makint; of comparifon^ hetween the aeveraJ map« 
oi any one sriie*, as ^^c^ as bctwrcn maps uf different »ciio, hoili of which 
compariKiiia those who uie or intcrprc:: the tnapa will with 10 make. WiA a 
fcvr exceptions^ such a» the map« ihowirif: ceoloEJoil strata oi the undent ice 
*iheet, the period of time covered by rhe AtU* it tint htirtf^tsinE «'<*h tSe dit- 
coven^ of Amenim in 1492 and ending with the dare of piihlicnfion, a few 
years hence. The arra crwered will hr grnrTflUy a whole or a part of the 
conlinrmal United Slater, but uLVJAiunally ii rtill bt- tiri.r»aT3' lo lepir^rtit 
OUT detached poeacsuona. the adjacent pirts of Csnatia an^ Mrxioo, and the 
North Atlantic and North Pacific oceans. 

The kindi of Information to be illuBtraled may be bnefly described ai 
such hi^roTteal infortrai^on as admrti oi autosraphical treatment and sudi 
izeocmphical infortration nit it of primary irtervtt to hittoTicni writers aiMl 
teachrr<, A ftc-twn of the conrent* of rhe Atlas mat' he obtained from the 
followini! general heJidiniP of iK wrral divitions, which havr hern propoied: 
phyvcal ievoi;rapli>'- aburik^nn, e^ily K[iap« of America* touic» of eaplurvrf 
and colanizen, bmindarJes an^ divniom, industrial md ^oc^al main, poUtxaJ 
oiapi^ city maps, and militar}- mapa. Posaibly of moit interest lo f^eoiCTiipbeTV 
will be the phyiicnl and the industnal and social maps. Of (he forn*er, the 
Atlas wiW cortain mapf tllu^trattng the relief, saU, raj'nfaU, climate, and 
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fE<ol4£y «f th« Unttfd Su»», and maps ibowitif; th« arcvnc ic« «h«f and tht 
currcnn aivl wlnJi of ih« North Ailantic and North Pacific oceans, Tlia 
foHowinc maps ^owins Cndmcrirt and mourcs urr now in nianuarripc jai6 
an ready for publkalion; muiufactunnK centres 1839. tS59. 1679, 1909; 
iron nunufacniia. 1657, 1879, 1909; coTttw mAnufaccura. 1810, IB39. 
1S79, 1914; difnllrrics and diMJilcd ipiHo, 3809, 1909; miturd foreit te- 
fpont; cool Mi», 1913; pcirolcuiu ficldi, 1914; dinnbunon and pfoduc- 
tjon of fron ok, 1913: copper, f^old, and fftx^r mining dktrlcn, 1912; ntO- 
raad4 for each drcade from 1840 ro 1910, and the fltrat consolkliTion of rail- 
road syitam: and mnp^ sltowint alumJcncd canal* and thoM still in uic 

The pnlirii^l majn. whirh are to hr rrinMnicted «wmrwhar after the 
OHlhod fallowed by Prof. Frederick X Tutriti vt Huivard UniveiHiiy, will 
correlate politic* u^th teocmphy, and vrill ihow the i^cocnphical diitribuboo 
of political wntmwnt. For this division there have tieen compEeted thirty two 
manmcript map* ihowmg the distribution of votei (chiefly by couniieft) iov 
the pretidentiil electionia from 17fi8 to 1^12- There have al^o been com- 
pleted a fterie* of majK showinc the drurihinlcm of vote* in the lower hoii« 
of Coo£rc3> on tKirt)-one intponartt naiiooal nivaMjrc», bcipnninfi with the 
aniendment for the Awumptlon of State Debts id 1790, and ending with 
the Underwood Tarif! act oi 1913- At the present time the preparation 
of a «eri«« nf map» illustrating intemitional boundary di*pulc» is enga^g 
the attenTLon of the Department of Historical Researrh. 



Al-L'minvm tiie Moot AntNOANT Mittal 
Aluminum « thr m™f abundant nf all rHr mruk In rhr fnrm of tw 
oxide, alumina, k constitutes a^bout 15 |H:r cent of tlie eaitli's crj^t. aco^rd- 
ittz to the United States GeoloL^ical Survey. Vet uaeil recent venn it wse 
a curiosity: there were on\y a few hundred ct few thomand pound* In exis- 
tence, and iti value wat $14 or S15 a pound. Within a generation it hta be- 
came **ry useful, nnu- trlltng ar about 20 cent* a pound. The entry of alum* 
inum inrn the firtd nf uwful mrlal* catnr with the dftrovffry that Jf cniild hr 
cxtraideil frotn the mineral hauAiie, a ciaylikc substance. 'Vhls mineral iiaelf 
n by no mcam plentiful, but Icno^n depaitta are sufficient to make aluminum 
an important competitor of certain mctatt, «uch a& copper and fin, in a good 
many linets 

Already aluminum hn^ displaced Meel in certain dM»e« of tonatmctuin 
where stteni^h if required In combination with extreme li^htnetv, auch » tn 
the manufadure of riyfnff rTi:ii:l'Line>. An alloy Icnoirn as duralumin, coniain- 
ing alxjut 95 per t-^nt ul ^ilumitiuni, a i-Unueil ta have quHlitiei » eood sn 
tkotc of cood Reidcmer «toe1, although it 1% only oncthird n benvy. fhh 
aWcfy povief^oi ercat hardness when Annealed, nnd ir» melting potni i\ above 
1200 dejrree!< V. The grear future of aluminum lie* in the perfection of a 
procefs whrteby 1 1 cam be oommerrially ettracted from the unlimited depMin 
ol alumlna-ridi claj* and rock*, — ICnmrnfrcia^ ,4mencs-^ 



110 



TTTB JOURNAL OF QEOGRAPUY 



(Vol 14 



TTPKS OP LABOEATOBT EIXRCISKS FOR HiaB SCHOOL 

OSOO&APHV 

By Cam C Bmhtoi* 

TUr exemirt isi ihc nmnual have hrvn wrltifn afier n ciireful mrirw uf 
th« iKcdi of GcoffrafJiy u ipvcn in vKnou^ srUclca puUtfhcd id tbe 
Jovrnal of Geography JXid oihcr pApcra uncc 1890. It wa# fouivl iHii tbr 
ikmwiclt for tuimwiiAins (jixic'^P^y ^'^v^ slradily iitcrcned, ^n-i rhat labon- 
lory work in GcOf^raphy can hr m&clr a« inicmiinf; :ut(i profitable ai thai of 
Phytlficrsphy. S» with xhtfr xvm piiq^ov^ ta m\n6, ingfther wirh a de«jrf 
to intrcaH ifilrmi in rcatliiiK mf^- ^i<l to cTratc a Jccpcr itytnp»£hy willi 
mvii these cxcTci>C3 have been written. 

The manual includes cwrntyoncwewrciiitf mmr of which contain cnouEh 
ntarerial for two or more laboratofj' periodft. The whole course h intended to 
cover a ytai't work in Hifh Schnnl OeogTaphy, hut it U noe Fiprcird fhst any 
da» tan Bcroirplisb all the work proptvedn Choice h \rh m ihir tearher'fl 
dUcrciiofu If the cotine ia linititd iu a half >ear. only t part of each ewcrdte 
flkould be uted. Other ?^x-rctfe« mi^^t have been pitfiired but the choke wa5 
f^ren to ntbjeets who«e lUuiiration by mapi or other means wcnild require m 
mediam expeme. 

A IiT|^ number tii mifn hnve bcvr tiifjKKtH in The rverrivK. To pranjfe 
all of these ivoLitd make the com high ftir ihe avcrai^e lahnnnoij*. Many naps 
oiay be U!»ed in two or more evercUo* for exAippIc, Ruid and McNaUy'a oup 
of rhf l.ritcd b'lata mny be uwd in ten of ihe exercise*. If it jfl expected to 
ciip the cxerciiirt, ai course only the map* that will be uwd need b« purdlMedi 

The UhfiTstOTy eijin;inienr h for the ideal lahoratory. Thr teacher with 
ioB''"ijify n\\^}X sofurttinci «ubiciru(e maps already tn rhe bborxtory or tho^e 
in reliable text bookt- 

EjcsactSB L 

Mattrifii— 

L ColumbuK* Ohio. Columbus Quadrani^le, U. S. G^ S' 

2. Clrvrlflnd, Ohin, Ri?rhd, Brrra, and CIrvrlaiKf QAiftdruifiln. or the 
Cleveland Spr-Jial U. S, G. S.. ur CleirdMiid JUrbwr. Lake Survey, or hitk 

3. Denver. Col. Dcnrcr QuadrinEile. U. S. G- S- 

4. PitlsbutCi Pa. New Keiiun|-ion, PiltsburRh, Came^e, SnrickJcr 
Quadrwiglef, U> S. G. S, 

5. San FranciieOt Cal, San Francisco, Coatt and Geodeiie Sun^, 
No. 5530, ( E9l I } or San Franniro and vinniry, U. S. G> S., or hofh. 



*Tlie ttork InvoUrd In pr«partca thcec «tt;<llQi wu done am a pan of tb» »»■ 
Qtitremecl tu u counn Id Thi> Tt^A^hfnjs of 8e<oQ(laT7 School Qoacraplu^. dTm at 
OtKTlin Cotlri^ri by Pn>^«»*or Qi:<irF« D. Uubb&rd. The author'Ei tkaak> mn b«rO' 
by etproiKd lo htm r«r Lunoittoiid aotf crliieltm In ibo couria. Tbe prefaoe 
»ml thro* extrotflOA iir# liar«> tvlMtOd; and a lift of tU v^retam to lb« faldn li 
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6, Otrahft, Seb, Omalii lod vkirity Qundranel^, Lv b. G. S. 

7. Ctiin^, [IJ. Lalu Survey CJhatt, Chicago HarboFt or U> &, G> S' 
Quadnuifile», Calumet, Dn PUJnes, RivcrBJtlf and Cbiogo or both. 

S. S<9irtr, Wmh. StkhW or Snohumiili Shrttv tL S. G. S. Unflfil 
Sum CuasI and Otodftic Sun-c>- Cliaru Nu. 6400 — Si^JK-tiaut drul Interiur 
Watcnof Wash. (50c). 

^. Hirnitnchftm, AU- U. S. <i' S- BirminKhAm, Bee^nieT SpedaJ, 
l.cnl^ Vuidivrr Qii»dr4neLe&. 

10, Mmnrapolif, Minn. St, F^liI auid Minrvapolit. Quadrfln£lft U. 
S. G. S. 

(SuSK*t(ioo= Chooce the nearest or best knovi-& Arat, then ux oik oth«r). 
l> CJt»rrv* tiw mjin streete of ihe city with respect to their lenfith and di- 
rrction. Whew k the bufine«« wrtion located? WTiere are thr rrilU sod fae- 
lonn locatiNl vrfth reietrncc to fach other? fu thr huiinc^ section ^ to thf mt- 
ilciKc dbtnct ? 1o thr »irrju>u ? to C^ tailr^tik? VChy ire thlni^s m> amnced ? 
Observe ihe ure od the water bod^ or rwer upon which the city b locftted. 
Why B this ipecial plaiCe on p<lva.nta|Eeous location^ OJ wh;it u«e « cht rirer 
CO the city? Notice the culture along the ureami. L e., w*»afve», parks, 
brrdefs, eiL", Why >rr Thry pfnamr? Drtrmiirr ihe number oi railmAdv 
Cftii you stale any mjonf- wtiy this 1^ their Qicctioc pUcc? Follow them unigly 
out of the city. Where do they go-* Vtont whcrce do they come? Why 
do ihffy iflite *LLch routes with reterenc* to dJr<-ction? to riveTS? to mouncairu? 
TO pUin«? tn lake». «tc-? Ob^rve the number of lido-trackt. What h ihrlr 
rrtatton lo cenaiii Jsictories? To tran^porinrion nred*? 

2. Coiitiasl Hiid voiup4tc utlicr uncs. Why arc iheie such Mnkin^ 
umi]jtntic» or such di^^miLanTics? 

Exitci»h VIL Canals. 

Picture of Panama Canal published by the Naitional Cjeognipliic So- 
ciety, Wuhingion, D. C, Map ihowirrg the canu) route. Map showing 
«tcanuhtp route*. Rfccnt population map oi L\ S,, o( Americw, or of world. 
Map i>j Sue/ — HediEerratK^au Eiutfrrn eudn larije m-jiIt, Btirsh Admiraiiy. 
London- \fap« of the WclUm) C.innl — ConAdiiUi Geologic*! Survey. Irriea' 
tion Canah: *or Truc±cc Corson, Nc%m uk Truckee and Sicrrarilk, Cd>, 
Wabu^a, aitd Wadaworth, CarMn ^nd Reno. Ne\'„ »heet^ U. S. G- S. 

For Fe-ither River, California rfEion iwe \lar)-iville, SmirtivilWi 
Bidwell Bar and Chico iher» U. S. G. S. 

For tfic Okiuitrfp^an region in iiortbrm WsihinKion: Cltopaka, Owyoot, 
and Okanocui Ahceu U. S. G. S. 

For Rooserelt Dan, Salt Kirer, Aritona. uk KooKvdi ^nt, Ari- 
zona U. S. G. S. 

For CflIdweil'Middlc*town Kfiion in wesifrn Idaho use the Nampa 
and Bo«^ theets U. S. G, S. 

t 
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t. CtmalM for Trant^rtathn^ 

Why h ihc Puunai Cand fic^cutty? Whit towns upon h? To Vfh*t 
are thQ' rdaccil ^ How liv tlic cvuJ probnUy ifhcttd cbeir prof^tcn? How 
nuy it aftfct tttf comiDercc of th? U, &? Of all tfie world F Whtc ph]r«>cd 
fnniT» bBm <ontTibijr«d to the locition and kind of canal liere^ How dos 
ihc clinutc affeci iIcf driiiicy of popitlation in ilir cumil /onr.* U ir pociiblp 
that ETULt laduAtrici wQt ipHne up in thit rone? Why? Compare che S«et« 
the Wclland. anii the Kid CahaU i« to ihcLT pcfintbiliiics (or povcr tnd crm** 
pore A lion. 

2. Camais for iirig^lhn. 

In a spcdfic irrlsaEcd diiirici notice tlir demiiy of populattcm an com- 
pared with that Df a plain. Whii W ihc rcaH^-i for ihi»? Whai condiitont 
m^ht make Asuna and tranaJ^ poHiblc' What coAdilion w here.' How may 
power be obtained f Compare the RooMreli ^Mm project with that of the 
Feathn* Rirer re|Eion of CAttfomLa, Show how they affect afsrinilliire and 
horticvlrurc? What two rr^Lxir^ make irrljeiciun canals nrccstary hrre? What 
conditions make thein pos&ible? ^^*hat lui^ht tikakc an inunuic in the num- 
ber of the«e proicco in ibis rcjrion ? How rosy thcr be drvdoped ? 

Exeita» XVn. Ax Agmcultural R»ciox< 
J^faifrial — 

A phyvcal tn%p at a bastA for a imall agricultural area, A eroup map of 
the Mates of Ohio, lndjin4, Iilioot». Iowa, Miiuioou, a.n'd Wixocuui in a 
text book. 

A Soil T)'pe4 map from che U. S. Bureau of SoiU, Washington, D. C 

A* a tjpe iiie any of tile Prairie Siuttt. 

From general knowledge what kind ot a pbce phy^icall^ — plain, plateaju. 
mountain, etc-— it best adapted to agricuUurt? Of which character is the 
typr ifarr? How f*: ft IfXTifed with r^tenrnoe ta mmintam'*? Wlat effpctt 
may mminrALnt have on tlir ^licvdlurc t)f a rrgi'™? What fariort cnntri- 
bute in making a region good for agnculture? flow i» ibe pntiti? tt^on 
dralnrd? Inio what do the strcann» empc>-? On a political map notice the 
Cftiei and railroo^f. How many cities? How An- thcj' located wilb refer- 
ence w one aoorherf to rivprt? to lake^? to rariTDad«? to mountain*? Wbjf? 
What U ihrn diteei relation w ttie rrsion iis a whole? A« i-ummerdal cen- 
ten* fnr exdiange bow are tbej' rehrtcJ to cities of other retioo*? In what 
way *re the dtit% ol the ofiticultuTal rei^ion Independent? How are they de- 
pendent upon the mountaim^ Upon the tcacoaat townf? Upon the oceanP 
How are afEHciiItitre and the climote related? Where rainfall U iotufi&cittnt 
how do^ man arrrmpt in mrer ihr nerd ? \-\ow arr roa^k an adjiKmtrni fn an 
aKricnltunl region? What kind* arc th^rc? What plant do roadfi bavc? 
Art they a necessity lo man? \Mi/? From a crop map name the product) ol 
this rcpion? Which are indireotlv the rrtult of af^riculturv? FtOro a anl 
map leom the soil typrs suitable for a^cultvre. 
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2. Cocrpare the Frame Sutcft with -he H'igM PUim for ogri^tunl 
ftdrmntftccf- With the LJuio BjCacado* Give traaodo for anilflritin and 

LivT OP Eximasts im the Mahtuai. 
A rity 

A rivrr as rtlilni to ciics and industry 
Mactt UK of a pUin 
Htiman adju^imffit to mountain* 
The cvllurv ci a plateau 
Railnidcfi 
Cjuialt 

Economic impartancc of lako 
Coo&o aA^ hirbon 
MaA and the occoti 
Idand people* 
T>Ui& and deli& dtiet 
Life in the desert 

Glacient ^ rcUtod to human occupntioiu 
Man'» raponse» to temperaiure condiiion^ 
Rainfall and relief 
An Aerinjitiinil tckioti 
Art indiiftn'al region 
Forest acd ^aung 
Scenic ccnicn 
Life and density of population 
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TEXTS FOR HOME OEOORAPHY 



DR. Charles A. McMuth'. "i* lii* Uttst bix^k, rjti C'jnflufing Piiaci^Ui 
o/ Tftxthinf, c<rpha>ijEe» the need that ttJolKri work wit in detail 
the application of fienerd pednsocical prrnciple« to the man>' topif^ ind prdb- 
Icms of groxraph)- and other <tiidicii- for the individual teacher Ae ta*k i» 
an inrrrrsring anH fiindamrnrally profirahlr ant rhough vtrarvrUjtt dUheart- 
rnlnie — if seeius so CEtdle?^. JuM here die ^hool printing pre«6 may be oif 
crcat >crvL<:c, for the Oh;|l]nn and Questions printed at one school tray be in- 
tefchanped with thoflc prepared for chwa use ebcwhcre, nhcn duplicated 
cleartf and u-ithout coit. Tbe Journal of Geoeraphir will gladlf lift 
ihotf rearfy to enchinge *uch derailed plan* of claa treatnieni of important 
lopira, whnhfT printrd or dijplicatrd in other «tayi. 

Id every ooRtiDuntcy chc topic most ncedinff such full and thoughtful 
Mudt of dctailt with a vlc^' to their hnt presentation and Jei^elopment tn 
daaSt ia honie eeographjr. When the results of mch tivdica, hy the class of 
teachen* who subscribe to chit Jonma], are pttt in piinttd form they will In- 
ipirrr to good work mure tcacbers tkan llicne in the fporial rotvnt and ctEiei 
studied. 
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Tht Lytm Chunbvr oi Commem op^ncatts that it is b«t to base th« 
futarv development oi the cic/ on a kaowUilge oi ib Tenourtet ind hiftto: 
The Chvnber ii arranging tr» have mchen and othrr dcivent prrpikrv hrii 
tcxia on dilTcrrni phuc^ of ilie hiHiory. eooeraiihy, litcraEure, and 'Khcr 111 
intcroEtx ol itie city; thnc to be pnnicij by the Khool prlniing liepanmci 
for life 01 all dasses. 'V^ia wJtl be done pncticdly vritbout <^t to dtl 
Chamber or Oty, for it rrprneniB the result <jf coopvratioit by ma^y for i1 
eoraiDon ^ooA. The like may be done anywhere, and hy exctuin^ all mj 
profit: %n6 n^ry new edittun of z local text in etch cuoinitinily vril! 
leprocfit a de^nfte advance ha>cii upon expttienrc in tnanj iilactv. 

In ceoi^ra^hy there aliculd be a text to accompanv thr mt Mudy of 
town in the lo^inh srade. This mof well be in the form of separate \tm 
One will aid a teacher in mtkine purpoceful the enrhu*i»m for a ftrrx Wf 
(Tip in f<]m^ hill or rower, ovrrlnolcinfe the fintr, Ry qiir«nnn« die leafter 
will eoide the diildfen as co what lo <«e and will «eT ihem rh!nkini^ of the 
simple c^iued onJ relations. Another text leaf vrWl folloiv the ^eid leMocL 
Hiis may be a rtadine Letton. It weU name, perti4p« define, tht: w»ou» 
land and water forms seen, Thts should t«ll ^ough o^ early pioncrr life to 
make clear Snw pUifX, rall^ and hilU. 4tmur», falU, and th« like, affected 
flic !«tilctneiTl, occupntionv, anil mcjvrtnenr «l the i^-fflcru, Thi* will lead lo 
a KlUemenl of cbc broad cffecit of ihc rownV phyvosraphy on che ctLiTnhtjiion 
of hnffnOi industrifi. imdc ^'enter*, and roadwnyv to^ar> Of coutac thh 
test will follow fiw>d leaching and clawi ditcuiwion, and not precede thctn; 
diongh that would be fsr bnter than preiqrnc omtftKion of all ttmh comidera- 
liom In mwt eomnnuninfv StmiUr p*irs nf Ipaflets will comider in inoer 
dcuil separate featuits of loial jieugrapfiy — Yullcyi. plaiin* lakes, Ufe ieu- 
tcT%, tndu»triei, roodit^ etc. 

A text for a hii:her ^rade, ihe eifihih, $>hotjld traverse the umr ground tH 
n incTE thoirou(>h fashion. It will then be itmely to oonfi^er in ^ome fulneifal 
ttie phpicqfraphu: bntory of local land fumit. so maldnf^ clear their paA iifl 
fluencr on liuinan life md iliefr pmenrial vaivf% for future development. Tlnn ' 
will Krve alaQ aa a wund bui« lor Benernl phy^iosraphtc study hy thoK wbo 
purfue the subject in the high school. In this grade alto the dcvdopmcnt ot 
local induRcri^ Ehould be Kxnewhar ihopou^hly trudrcd. — ^the namre and pro- 
(«MM of the fndiLF^try from raw matimalfr to finiched prndun^, inoee cfpfcisllf 
» ihew iTtnke dear |*eoKraphic8l relatLon^; aim the history of fti develop- 
tncnt in the coirmuhlty and the lix-al and general ueocraplucal relationx 
Thae local sludiea wiil lUuminaEe all worltJ studies ot industry. With 
m carlieT Icmtlet will direct invcAtif^tion, lliought, and diKriisaion; U'hile 
pflj^ w-i]| put fact^i rdationt, and conciuiicnt in form for efctive review.' 
All other texts, preientinff W^al IritFudK and biography, pioneer lite and il» 
changes, rclaiion^ of tocnl h:f«ii>' In that of colonial nmes and the naiioaaj 
periLxl, will «crvc to make the IocjlI coofsraphy of more interest and value il^ 
handled ari^t* FiiatP Embiesok* 
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RIVEILB 
/b ikfir tHftfUtttt upoti Man and his A€$hHtm. 

By W, R- McConwll 
NcrniAl School, PUtttville, Wifcomin 

1 Rivers trt narunU cxccnKions of the ms into the tind and are impor- 
• rtm agfncvs of tnn^iorTaTiofi. 

Tbr pti« o! irunM>OTiin(! gotxk by water ifHI avtraccs ks rhan onr half 
tbe coal of anf form of l^nd tionipoiliition- 

Occan vea>ei» f^o up the Anmzoi^ 2i00 miles into thr interior ci Bra^iL 

Tlie rircr» of Ktiwa are iti chief hif^w&ya od trootpoTtauoii. 'IIies coun- 
try liiE 50j000 milei of mivigated cireairv, hat only 4^,000 miles of t^ItomU, 

With onlr fi,f>0() milrt Af railrnewi, Chma^ 400,000,000 penplc rffr^i-l 
laicd) u(iMi ziirr^ jnd taiui cunfiections for [he tnuifipoiuition ni irciehi jaJ 
people. 

2- llic suHacv of the land drniiml b^^ a ri^r fiyi^em U itiodiJkd b>' 
ansun eiwion into a vrit^ of vnllry^, «li>pe«, smd ridi£«, and maj h:^ ulti* 
mately rrducni nrnrlj^ to hatr-lrxrl a* a TTsiilt of mich am'on, 'I'hr Hkmbii* 
UOTE oi' ilic poituUiion AwA x\\t human acDviiics of a iT^ion aic icicatly in^ 
fluoiccd hy the lopofraphy of chc lan^. 

3> Vnllej't formed by rivm dunnic rhr piocfw nf wririni; away ibr 
land exert a notable influence upon ihc activities of man> 

The valley» of sireanw rifing in highland are9i» tn lime becornc lowland*, 
extending bacic tnto tbe hic^lande, and are utJlJted for the constmction of 
mad^p rulroadc. and for agnniltursl purpocrt^ 

A sulking ojaal Jmnro ihc rivrr mouths. Jtiid i)ip latr* tJ>^t malt Ikkti 
tliis fonn the world's best statural Harbori. New York, San Francisco, Lon* 
don» Hamburg, and Bremen are examples; 

li the vailry hai the form of a camjon or gorge the resultinc natuiol 
Kenrry may nid much ro ilir pleiture of life 

4, Riven, in dcKraiJinK tlie land. C3irr> away much matecta! that loako 
for fertiliiT of the «il, 

'I'he Mif»i?aippi currier dail}^ into the Gulf of Mexico more than 1,000.- 

IfXX) tww af rich material; and it li rrmovine material more iloA'ly than other 
onportonr riven^ nf ibe world. 
The anmial !(»« to the United Statct from l\\c removaJ of wils by itream 
action ii million-} of dollar*. 
It is catirmteil that more than 2,U0tl,OlM) aero of Ijtnd in eastern United 
St4tc* has bftn rujned bv eroaion, 
S. Riven, piarikularly in chrir lowrr courses, often dcpoMc a wdiment 
over the lonvtands bordrrinc fhem, and in this way mokr alLuviil plains of 
crrat fcrtili'tT which arc capable of aupportine denae population*. 
The EerPC of hittory \$ a iMrrovr atrip of land bordfrtng tiic Nike Rtver. 
^M " r - - -^ 
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llkf drmio o' pcipijlntfon of ttic* ()UiEr« VaMrj in InJia » 3fi9 per 
»quarc irtic, while the avrM^c foi a\\ Indh Ik )67 per ^lurc mile. 

Tbc l!<K>d plains of thr men in mcthcurem Chini ire the movi dciuely 
(Cycled IftT^ AKiu in ^c H<t>rld. 

Forr>' p«r cent ut xhr pcoplf of llnly Inw m rh« Po vdk^. 

In N^w Engfind, rlir rivtr v&ll^-i hMv« bi^ i »tndy fncrwr in populA- 
bon aoit iti the value of the Urid dunn^ Uic lut Ii%lf ctntuiy, while the popu* 
Ution ol the upl^uidf ha» had no notable liktcax and in mtay tcctions luuJ 
rduci lure dcdincii. 

6. ]n Widui^ dcitiu at ibeir moutlii, rtven have made mudi ncrvr uid 
fertile land, sn in tiie cite o* ilie Nile. 

Ttie deltn of the Ganges and Bramaputra k aboul llic nxe of the «;ale of 
ntinoZ^. nnd suppom 500 people per square nule. 

'I'hc "Loipcrud Valley" ot CaJifomia, to funoua lor fruit, » a delta bu>h 
up by cIh Colorado River at the hmd ot th>e Gulf of Califomta. 

7. Jbfany river waier* rontarn fkh whieh form an important rauitc of 
food ftupp1>'- *1^ic uilmon indufrtry U cerinrd Around the Paciiic riven ol 
nonlnveilem North Amcitca. 

8. River« with rapidi and fnlU are an iroportant source of power. 
\tanubjcturin(z in Neu' Enjland grew up at water power utet. 

The falU where rhe Atlandc rivers leave t)ie Piedmont plateau have ban 
an imponani factor irt loi^line ihc uM^alled "F«3l Line" dtkh. 
Maine doe» iwo-chird^ of Iti maruifacturine by vracer powcf' 
Swita«rlanJ ^oca cnuch oj it* manuJacturinjE by water povm supplied bf 
swift mountain fttraum. 

9. In arid and wmi-arid rrgiont lireps fnmi^ wawr for frriipition. The 
lie oi soiiic ri^cr nillcj"*, a* the Nile and InJu>« dcpciiif upon the wraicrs 

the r'i\^a for their entire water nupply. 45^0l)0,0[K) acres of land in our 
flrid vttn arc rhooj-bt to be irng^k by the water from itrewna that bavt 
their acmn» in tbc mountains. 



Cue^T pBKHisrDKic Larb 

t^At Aiossix waf^ a body of fvnh warer thnc exincrd durine a late sttK* of 
the lU^ia] epoch in die valley of tbc Red River of the Nonh and extended 
nor^wafd from the pment head of thut itTeain for nearly 700 mile^ Itt 
arrn ar the time of its greateit «panfrion was about 1 10,000 »(|uare milea, <x- 
cwdinir the pre«nt aegrefaie area of the (\\^ great lake* trtbjtary to the St. 
t-awrenoe. 

The ihore of this ancient lake is marlced by wcll-dctined heacbea, and it b 
from thcw that the cxiueoce and the exrcm of the lake are knoivn. I^he lake 
vr«8 named by the i;eok)£Ht Warren Upham tn honor ol Looit Aiiassis, who 
vraa the ftnt lo snake a h^'steinacie study of gl^'rs and (^aci^ phcnocntns^ 
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EDITOEIAL* 

WK imtffic lo Kop ir inccTviU fat Moclt'uiiiig. We iwnl to uDiplifr 
our prolcs»joiu] s«xk in irniic; to cliniLn«u \Uc >ui>:rftuou* ibinict 
ctuu ovcf-burdcn and dmnci cur mindaj uid overload our lime SimpLiiicA^ 
t>oe fini, thfn concentration — that Ahodd be oktr aim, Wc drirt aheai, con- 
stanti}' liking on n^^w mpoiisil>ilici(«^ Our \r\ti tk^oome otorc and nwrr ^n- 
tsngtal with imruitmcly numcrouK dotits. All of thtse mtitt be altcndfd te 
voawtinic. \t<nt of ihnn nrn! ilCcmmn all llir time. Tluii ht Ient in our 
cfaancteriftic A/ncrkr.n whirtf ion oftai domi; rich chin^ hurticdlj ind un- 
tditiffflcconly; WYarin^ OTirrdvca ixiT 1^ rrypic t^ ^o too many rtiinitf tt oitoe. 

Mosc of ui will probably a^rto ibit wc hsn<c what Pttfitdtnt Wllfcn hu 
m wtl] callfid a "ffnglr-irack mind/' Wry few o4 us can mana^ xhe intH- 
leclual IndSc on u fuur-traick nimd. We nrcd tu reduce tlic ntimber vi ouf 
trains; co cfautsif their «chedulf> so that they aBaU not be running «o ^tn- 
semjdy dose toffctticr; 10 put our unali individual icocks <ti fuel onto fc-vcr 
locomotivo, $a that th«(c fen' may moke better time, and do more (aTitf.iciory 
work. 

How can ritw simplifimfinn of wir tanalnl and diiappninrintly tnrfwifnt 
pioffiuDrtal Uwi be iti.vuui;>lLhl]ci] ? Tbcic ft aa «iiglc aimple furmiila wludi 
can be soisiEcvtcd in reply to this question^ Esch of uh has hia own problem». 
and must reach his own »otution of them. The importnnt thine '^ to take 
time: 10 ui d<>wn quietly and think: to £pread«out our whole ttock of pnist- 
uonol r<9^nMSiJ»:i« and interetn, and to eliminate thme which wr honestly 
feel air, or *rrm [ikrly 10 be, ihc lca*t worth while, whether for ourselves or 
for others. Toi 4ome of us ii may be a couiw of iiiMruction which wc have 
bctn called upan to pvc, and which nx have Lnsuflicienc time ever to prcpate 
Utefactorily, perhaps becau&e our viiol interMC lie* along other liaef. That 
tntiruciion dwuld be abinJoned, or «ocntft«d to «ome one ebe- Othen of 
ui may lird ourtelvw nvamptfd tjrider the ricins tide of geogmphict! liiera- 
ti4re>'-fii tide which nn«r eMiK. We try to look ii all over; to reaij mwt of Ie. 
The inevitable result 'it nervous mental indigcscion- WTiat j» the remedy? 
Obviously to reduce our readLne to a careiully elected few of the mofit iir- 
portafli publicaCLORi ^ to limit our«elv«s to £ubj«ccfl which art of the nao6t 
(nvnediait concern and interest to u*, relying upon our puhlithed biMso- 
gm^ie:* ro krep a» informeil concprmrttC all oihri puhlicfiiionv Many of tia 
are scattering our enerfio, and thereby tlecreoKini* our effidency. by tty'mg to 
pctptre for publication too many thingit at once. Taking account of ttock 
should result in our abniidonine >ome oi theM undertakinea — iho*c least 
wonh while— 4ind itt our makiniE Ren'ouc and fixed rcwlulion to rcduet all 
<tich "out«'de" actfvltifs tn rfasnoable limit*, 

Simplifj'^ihrri rontentmtf. Wr Trachrn. i^rrliaps more than any ctlicr 
ip of woikera in our cooiiplex modern civilisation, need to follow that rule. 

ROBEKT Dq C Wau> 



*Wo kofra to bo Abli* to Klvc our r«ut4rs trcm time to lltSff «bort edltorl^to 
wrlttt* by Baenbcri of ovr Muitrlbutl&s Maff.— fidifor 
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mRlQATIOH FBOH A aOVERNMENT CANAt 
J Ifisoit for the ^A Ctmt in Gfogritfihf 

WE tiai-p duco^'frvd frooi our «tud>- of ihc wuidt ind ni'n thai wind* 
tfxim the Paciik Ocean drc^ their cnorsturc wett of ihe Rocky 
Mutuitaint juid %a hxvr liwir Irft when ifcrf irJKh ihc «« »ide- A* t result 
iheic i» very lltttc JAinf^l iii thi& reiDun. 

If there k little ninfall whiX cff«i will it have od xht soil, the uteftij* 
noH of tStf p«n of the counir)' *nA tt* leitlcneoc? The <m)i1 nn'^ht conista 
pknty oi roiacra] dement? btii becsuae tA ihc huk ol rain It fus become vcfj 
ttndr and very Itttlc c>ow9 there except buflilo cru» and sw^ bnub. In 
some places there ore vtut regunn where nothiftE srowi. Great hiU» of day 
■re to be teen and the Jand it a barren viatic. 

Men to'jnd thnt the buflulo ^rnm wba rery nuiritiout tts food for 9^ 
tie- llien tbey brem co have l^r^T herdf ot eiatcle gnd i^>xne 6ocb^ of nheer. 
BccBUte of the IftcL of mm rhe grniBi did nm (rnvic rai^idly and ^ it looV a 
Sreat deal of land tj furriitli rm^iij'h i>«Murdi^e fur rv*m a nnall herd. Tfe 
UniirO Slairh sEUveiiniieiit leavc free v)<i^tiiraue to aU tbr people. Eadi mm 
branded hia own caEtle and thcr roamcii at will all oircr the rair tract* of land. 
Each fall there would be a round-up when the cattle trom the rnn^ would be 
fiatbered into the corral and separated nccordinj; to the brands and the calvet 
branded- Some of the merle were shfpped and the reit turned Imce AfpiiA to 
roam over the wesiein pUins* 

Few {leople were nrciird to herd the citEilc And for mileft and icilet not 
a hoiiv* vrts tn hr tm^, nrrpr nenKlonally h tmsW lag hmise of the cattir 
ranclier. 

I^ier 11 wan dtsonvered that gold. «n1ver and other merals could he mined 
in layers of rock bene&th the surface of this western land. The people from 
ihc Eait hurried wax. »ta^iniE claim*. Mimnt lowm* grew up wmrlimc* in 
ie« than a week'* time. Many of tJic people were diMppcnnted^ Thoe 
turned their utcenticn ic fdrmlng along the atreonu. 

Still watt acre* of loncJ v.-crv left uniiced ac the yean went by. A* the 
Fa*t bname morf* ihirltly pnpuUtcH people brRan moving wi«r- Kyperrs ex- 
animed the weiiem mil and found it very gocd for fann land. There wa* 
plenty of warm aiin«hinc and rich toil tf only they had rain to mjtke the cn>p) 

RtOW. 

In Eeypt ihere i< veri- little rainfall And yet fe is one of the oldest xsri- 
cultuRiI re^ont of the v^-oeld. How arr ehne people able to raise crop*? 
Each year the Nile River overllowi it» hanlti spreading a ricli rill over ihe 
land and thorou^ly noakine ihe voil- They are able to raiiv cotton* corn, 
rice, whcAt and many other ihinict, 

lliere are many tarfe rivcr» whtrh flow acrosf the western plains but 
thej^ teldoni overflow their bankt *n<i th^n only for a flhon distance. In 
the 9Ting the«e rivers are very l&rae becituse they ate fed witli the mow 
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frocQ ihe moufiioint vtd the tpring n^ns. Thf Htcts c^tiickly a>try all this 
vntrr to the Mi4»iwppi River ind Aen to the Gulf of Mextco mod thf At- 
bactc Ocean* 

li dib water cooLd be tared 2nd uicd to wxccr the fkHi it would do 
imich imrard iTrig«ine the dty wcKfrti plum. How could ih» he arcoin- 
pitthcd? Ur biiildinfE a dAm and Icttins [he wti«f oui vn\y A* needed. 

Pmidmt RootnYlt thought this could he dont nnd wcurrd friun Con- 
ertv an Approptiitlon of two million dolLai^ to build a gDvcrnmcnt canal. 
Prr^ioi:.'* to thif titnc there haul been wnic trripiiirtg done bf canals built bv 
lAdividuiIs or by piivnic companies 

Far back in the mountains at the iKiutce of the Platte Rtvcr in Wyom- 
cne- a dftm odled PathJinder 1% itet hi^. 450 ttet Ions >nd 90 feet wide 
at tbf boM wtt£ built Hiisi i» a «oIid wsU r>f (rnmite with an opemnj nt 
die bMM 14 fret ^uafr. An iron door whiVh h ivorked by marhinery can 
ctoce ihii openJftK and roi let any water thraiiKh. This door is cJo%d every 
SoiunLiy In fTc that it » tn (ood woiklrr): condittiMi. En Au:,*u3tH 19]4> after 
the water baci brcn U3fd lor irr^Katins all ipnni; axid lummcr the Pathlinda 
Lake was one hundred ei1;hty'h^% feet deep And fcventy-five mi1c« around and 
water wa* backed up for twenE>-one mile*. From this hole at the bafic of the 
dam cwenty-thrrr thmi*nnd ^'fet are irTigarpd ar nnr time. If there U no 
ran for wen >vars there h plenty of water stored in Pathfinder L4ikr to 
vraicr the Und 

From rhr Plain- Rfver, ranaf^ arr hijllr m carry the urater. Tr thefe 
<anal» icmeiit he<id|-ile» Jic butll to leKul^tte ihe Hovr uf watci. The heaiJ- 
eatcft 4ic divided into diffcttot parts each havmi; ^ separate iron door which 
tildes up and down- The hadicate at Whalen has ntne Kpirate opening*. 
Prom the cannlt, laterals are dug to the diflfient farms and from rhese irri- 
gation dfichf^ ate du2 to the fields. To linjcxcp. the;- dam the dirch with 
2 womien hewdjiaTc tn with earth. The wairrr then ovprflnw^, watrrEne fwv 
acres at orte time. Each faniiet pa)» uiic dollai and a quariei c^ich )t«i for 
the w*ler riitllt on hln lantl, l-and which n-as fomkcrly barren now nuxa 
o>m, wheat, alfalfu, so^ar beets, vef^etahtes 0I all kinds, berries and mtiny 
kinds of fruit. The aome land which twenty Co fifteen years a^^o was not 
wonh nif>re ihnr one to five dolUrs an acre now srIU for fifty, one hundred 
fiuJ wine even two hundred dollai^ an acre. Their cmp* are mart certain 
dun In lovra and Illtoois bctiauAe we arc dependent 011 the natural rainfall. 
Some yean whcr tfierc 'a too much rain here the farmers of ttie Weit rjnply 
do leia irrigating ;ind when ihe rainfall is slight they irric:ate more. 

Floehvch M Smith, 

DfKalh. Ttl, 



THE DETX&BCINATION OF HONIMUH ESSENTIALS IN ELE- 
MENTAB7 OEOQ&APHY* 

AT a mf«tt(is of the Commitin* on ll.'onomy of Ttmt Md m the iM of 
1912 II «» M^EfiMTfd Tiiat cuntm litrrafurr could be profiiaMy an- 
plojcil a* a AUntUrd for tlctcnDlnirjc tlic kiiiJ i?i ccuK^pluad mfom^itt^on 
thit ilic school ibouU provide. TJic prOfxwU ww to md currtnt ikcn-»- 
papvn and aiagiutinvsi recoid the E:eoi;rDpKkal rekrenccsi uid determine from 
tire ^r^juCTtcy ai thws relefcnce* the trUlive vaJue of the wioiu t}*pes ol 
Srogmph^oU information- Revultx ai tht .application of the meTkod pretended 
At the mecDns Kccnird to InAkatc tlur the content of urography as ncivr taiiicHi 
in the ctrnirfl[«Ty school would be cicatly inodj&il if matcriaU wcfc cho«rn 
upon xhh buis. 

The wTiicr set this problem a» one of the topio* in liis crwlunte tmi- 
niry tr\ educational vilim during chr jprrng of l913. A large number of 
nevt-spar^n and magatine* were r«<l by mcmbere ni the vmirury, The gwv 
Craphical and hi^ioticsL lefcrrnm were recorded and tUtiificil. nixl sn ftl* 
tempt wat made to cvaluirc the cet^cral procedure a» a aieauft of dcEcnntnini 
minimum cnenCftlv in rhcv two subjecb. 

Typie4l rtfviit «/ ihe hiiial tftU, — From the reports of tbr mcrDberT of 
ihr snni'nary who aidod ih^ winter m cettinj; fhit method, the foUovriikg 
labln of frtxiu^noiet \\x\/r been vlected: 

One oiembef colleded and classified tiic eeoEMphica! and hii^iorinl 
reference* and fllLi^ioni in eighteen ui»uca <t\ the OtttU^t and the Citfr^rj 
Oit^st, ncprcwntinc a period of (eTen Ttat^ ending with IV13. She found in 
thrar eighteen journilB a total of 2.257 t:«T^raphicnl r«feience4. The diBtn- 
buiion wqti ^ follows: * 

Per Cent 
Reference* lo fftcCs of lociEion, slxe. direction, etc^ whidi majr he 
iSffumcd to requ:rr for their undentAndinjc a fcnowledee of "place 

and location" ccojc^^P^K 53.5 

Ref^rcncet to palJlic-al dKitlont and facts r»f EOvemment ivhich msi)' 

tv awimeri to rcqiiirr a knowWgf of "poliiirar' geography, _ , , . , 25,1 
RrfcteiKcs to iiidu^trze^ (UuinicrLCH pittducta. etc,, whidi nii>" be a>- 

mmcd to require a knoM'!ed|EC of ''commercial" i{cosraphr S.8 

Reference! to people. ru*tom», reLif^ion, education, etc.. which may 

ht. a^nimed to require a knowledge of *'*ociflt " ceoGtaphir 4.S 

Rcfrrrnois ro pUcvi at t.cti\n. of hiMoriail event*, whirh may he at* 

Slimed ro le^iuire a fanowlrdiz? of ^'hisrnrioir' grngtaphy. .-,.,.,.. \.l 

OtlKi leierentes piimarily of local ur (rantilory mtrrot M 

A ^roupfn^ of this sort is ohvbijsly subject to tbc error* or pccultaritiei 
of indtviduaJ judcment, hut it ma/ be sard thuc the daasificatioii just ps^ 
wnted h quSte consistent with tho«e fumifthed by other rcAden. 

■nifcrpia from a report by Profc»»or W. C Bagi*r, L'nivcralty of lUfnoie, 
Ib tiie Fotirtceath V^Afbook of llio Kotfonhl Society for the aC«d7 oC SdueotlMk. 
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Aoodier MR^oiivc crcvpinfE is hastd upon the ff^quuicy of r«f«T«ic«0 
to ihe vancMU continent*. U one is to rvad intdligendf the journalt nhfdl 
fonvted tlte bsU ni ihk rett, one wilt liml occuiixio to Apply onP*i knowledge 
ai die OQluinrnu in appio^tmaidy the U)\U}wlng pro^ioctioiu (llie nuxjiaum 
frequency of rcicrcin.t being rcpr<«cnitii irbiiranly by 100) : 



Nonb Amenca 100 

Europe •-. 7S 

Am 13 



AJrica ^ . . 4 

South America S 

Australia 1 



Th< principal Earop^an courlrKi Ihad an imporiUKe for the m6m of 
the joumiti in fjuestion in the fuilowing proponions (fflving Englaxi-J, as the 
cotsiiry mutt Frequrntl)- leferrci! to, the arbitrary milue of 100): 

Italy 32 

Turlwfj- 30 

Adtifift'flungirr 24 

Spam 22 



EMgland 100 

France , 80 

GcnDM)^ 70 

Ruttit 35 



I 



The oHintrien »im1 a>Ionfci of Asia ihcnv die {ollowuiijc pjapoTlkm^ ai 
itferenco a* compared with Enslind: China. 55; Japan, 50; India. 19; 
Korett and FeriU (typical of thf^ lci» trnportcnt divisions). 4 each. 

Tho order of frequency la reference* lo European and Ailanc counirk* 
\% fairly CDnniant in ihe two rcpoz^t whjch fumi^h companiblc data. 

The frequenc>- oi refaicnce to citic* is pcihap;^ not m »i|>i]Llicjini. bI- 
tboush here* too. there a a toodly measure of ^niiJarity amoi^ the different 
npons. A comttlncd ratine, which may ntcnn much or Hetie, ii given here- 
widi: 

FoRinov CrriBs (New York, 100) 



London 51 

Pari* ,,,^ 26 

Berlin 15 

Rmnc 12 



ConMintinople , 12 

St. Pecerthur^ ^...... 7 

Mrtina 7 



Amducan Cmn 



New York City 100 

Wa*hinEtoD 27 

BoMcm 27 



Clili'aico * 26 

PbilfldelpMa 20 



There b- in jccneral. a direct althou^ not a perfect eorrtUtion between 
the ntunber of references to citicf and the uze of the eilifs — except, of oounVt 
that eapicaU of counirJc« have an importance ikor always repractiTed by their 




Comparrd with reference to countries and crtiei, the refeiencs to phy- 
sical and ph>^o||Taphical features arc not numercAiK For readcn of the |our- 
nab tised in the invaiigaiion, information about the following riverf »cb» 
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to he of tiK frritm impomnce anil >ppr<uHniAwly in ilir order namfd for 
the fini fivf : MMuwippi, lludwo, Ohio, TkliMiAiTi, Rhine, NPc. Djmubf. Su 
Ucwnace, PocoaiAc, La Plat^ Sdnc^ NttcAn, Rio Grande, Cohimbia, Am*- 
son, Conpo. References to ieu and j^h follow iit ihe todlowiag orders Mf^ 
lertanean, Acg«an, Me:c:cc» Black, Adriatic, Mannorv, Red, and Csip«aii. 
Tlie stnutt enoft fr^ucotlK meniioned arc the Dirdanella, Boiporui. Mof^ 
bui, und Bering, 



CURRENT OEOaRAPmOAL NOTES 
Vkci-i Sam's Laviwd Eptati 

Few A£nerk-An» realise tlut rhc United 5utf» GovcmciKnt owitt cnOTt 
tlian kill of 1^ bnd in the civYen sinter oi ibe Wc&t Here is the Jist: 

Fercenttge 

of vocal 

ovmedbj 

Unttcd Siaea 

92,00 

52,58 

56*7 

S3,8D 

65,80 

87.82 

62.83 

51.90 

80.18 

40.00 

68,CK> 



Total arrr^ne 
Q)vnrd by 
Smc: United St3tC3 

Arisottt 67j097,293 

OHioniia 5«76^*7 

ColoMdo 37.702*33 

fdabo 45218,919 

Montana 61 .049563 

Nerjidi 62:219,423 

N«w Mexico 49,315,409 

Ongon 32,229.745 

Utth , 43.SMJW5 

WafthinRton I7/jKI98 

WfominiE » .., ,42,613,499 



U. S. CBOLOGrCn^L SvitvB>' Maps Now Outaik^bli From PoBiiMsms 
Tlic finest Bn<l niosr accurflie map** of t!ic tfniTed Sia(« «rc riicsf midc 
by the United Staler GtcToLfical Survey. TSu bmidi of the Goveiuincnt 
flrrvice prints rnore llian 3,000 ma\yt a dHv. or about i irillion R >xAr, moot ol 
which are sold to the public directlj' irom Washington^ Bock »nd ittkttoiwt; 
concemf In the lar^r citie* of course haodle thtvt mapi, but h^retoforr there 
ba« been no way in which rhe mhabit^trts of the nnall towrji throtcfibout die 
rouiuiy could eci (hem extcpi by fcoLlins lo Wathinition- Now, hoWTvef, 
pMttniAien in rowm and villnec^ h«vc the pcrmimioo of the I'mc OAcc Dc- 
pariracnt to handle thcst mapf. When die Goolopc*! Survey prinit a new 
mop it tendi a sample copy to the pofitn>af(crq in the area covered, wiih tbf 
niEge«tion that rher <^^lt *^ ^l* ^^ ^ rompicumis pTiice. where rvrtjont calllpfc 
for matl can tee it. On!y postmaster* in regiooi that bate been recendj' 
mqipeii bnvic been fukcd lo liandle tlie m^ips. tut the Gooloukal Surrer 
an«wcr» inguincft made by other potticiLsters sending them a. wunplc copj ot 
the map that coven lli«ir ditnict, if it bas b«n mapped. 
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HsAViEfc BuYTNo rr NBtmtAU 

A yraf a^, whcrij xs a icsuU of ctir <iinirran|omicnt of flipping and 
cmJits. cTtportft from the United Sueo cd Rcuml countnes bccui lo fall o9, 
Ibcrc vr» much tiscvrtiintv u lo the future of tlit» imJc. After the ^tbreak 
of hottilrn«« a wave of optimism ^vepf the couittO'* ^<^ Jtnmediait and larsc 
increay? m «htpa>rnt« lo oxinirieft whow Eun:»pean ttyircn oi supply htd beea 
L'ut off or inierfered witli wso^ IfXTked for. TluTi did not niaE7ri;i1»Ee, and there 
at once foLIonvd an eiqually i^trong wave of pesaraUTH. 

Thnmchout this period of doubt, with the pendulum ^n^loi: from ooe 
extieme to the other, there wac a smdual growth in the opiflion tliat wixicr or 
fater condilion^ tn Europe ivould rccuU in l»fier ftbipmencs from the United 
I^TSCM Tn i^rt]Tr;i] nnirrrirt- lliai vi jxiLi uvhar k hnpprn:n|> ar rhr prrami 
tunc. 

The cMK'it rciurni of the United Scales for recent nionih» prove condu< 
ttrdj that the aeutral countries of the world ore bepnning to turn to the 
United Stato for the luppliei of which they are in need, and which cannot be 
obtiinrd m usual quantities — in som^ liri» not at all — ittna tjir usual Euiti- 
pnji wotrr^ Thin largrr hiiying iti the lliUted Sata b> neutnd ooutitna was 
Ant indicaitd in the rctumt for the month of Msy. it became quite pronounced 
in June and continues until the procnt time- 

A few fii^re« tikcn from the ofHctAl evport returns of the United States 
for the roonih of June arc intcreitin2 ^ InAiaiUDg ibe exteni of thiii tnde ex- 
pamiun. Exports co Suiith America in fhai vnonih Ainoun:rd 10 IS% Enrllioci 
doJlan afid were uvei SQ per (rni in exce:^ of the ex]>9rc» in the sa/nc tncnih 
a year cadicTp Arccnliria &nd Braxil in particular bought more heavily; ex- 
porl» to the former more tlian doubled and to the latter almoftt doubled. Pur- 
ch^es by Colombia, Ecuador, Unif,'uay and \'en<txie]a, of much smaller pro- 
portions, wrm in each case approximitrly twice an large. 

Though South American countries lead the %i"ay in the buying of sup- 
pliei from the United State*, rherr has brtr an expaniioM in tiie reports to all 
neuiral pans of ihi- ^t-orld, Rvport* to Aila in June Jiow-eU approximately 
ilie tame total Hnd ttic ume incrcaM m thoK to South America. There was 
an increase of 25 per cent in the export* to Oceania nnd :he Weit Indin and 
of 33 per cent in those 10 Africa. 

As rtocki become uiore depleted and as the d«ntnd in different lines be- 
comot more pressing thb cxpanuion in the evports from the United States lo 
otbcr neutral countries oi the woild shoiAld gather impetus with c*ch pising 
month- — ICftmmfTcial Jm^CM."] 



AftciKTiKC Meat Tkadi 

In an article on the New York Journal of Commerce. A. D. Mdvio, 
Chief of the Burets oi Animal Industry, and GeoTge \t. Rommel, Chief of 
the Animal Husbandry Divition, Bunn of Animal Induirry, sty: 
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"The crcmrrh o* the mem iraJe in the Areefltifte Rrffublic has been lit^e 
irt oi ranaricjtbU, m:4 ict imponvicr in (he world* cocnntcfcv U fcreawtc id 
beef products. AUhough the fxpora of nuccoa from Arevminc torn from Im 
Chan 200.000 v-arcxtVH in 1884 to ovci 2j0OO,0OO In 1895, tbff tnvc Krowfi 
nulirr flowly mikc ilisi ym, cKCfediiaiE 3,000,000 in 1902 and mchinic ihc 
bizh potnc of 3.679,587 circutfcs ki 1904. In 1913 fewer carcuKs of frosoi 
mutton w«r« exported thnr in any- yrar since 1896, 

"The aresi of the Arj^entine Republic is in round nuraben 1,138,000 
fiqiian- mil^ On thtt ftr«^ there ftiv 29.000,000 cattle, 80,000,000 fihcfp and 
3,000,000 hoffi. Areeniina rani* next if> Au^tratliA In minibcr of >hcep, U^i a 
fourth in number of cattle* Europe^in Rutoia. the United States and Bntiflb 
India far outautsberinn; her in this mpeci. [n The ho; industry ihe b a ncf^li' 
ble i*cior. 

'JDn thti area of over one and one-«ig;hlh mfllion iquirf milet xktrt mn 
twenty-five cattle per «quire mfle, t^ry few of which are uied for ^fiiry pur> 
PQ9C», imd an avctiisc of sevencr sheep pet sqiuite mile, nearly all of whkh are 
u«ed for wool prodaciion. Tlie United Stares, on the other Hand, Nm on its 
continental area of dmo^ 3,000,000 i^quore mtle^ an irrrase of only nineteen 
cattle per ftquare mile. M a^afniit Arceniina'f teventy fhecp per square nilt 
wp havp vvrntrpn, htJt thr million qiiftliriet are moTt strongly develr^ted in 
our siicep tfion in thcHc of Aiuciitina.*' 

Tiis F-AftTJi Ha* Hap Mawr "let Acks" 

It itL nol sinVtly n^rrix^I la r-pcAk of the "Icc n^c" or the "glada] 
epoch," for there have hcen mtny of th?nn. It it now known iHat even llkil 
Ute»t or I']ei»(occne i:lHciai epoch has scvctftl important divifiiottf, icid in the 
Rocky Mountain re^on it appear; that imporEant chancer in ih« form md 
heifEbt of rhr moiintHinfr, due to a wearing down bf rrn«ionj took place betwettt 
the ^laml Aubepochs. 

More thui 50 ynn a(0 it wu rtcoenl^cd b}- Enslbli i:cnIofn»ts lliat 
cerTain mnases of f;ttvc1 and brrtxia and certain planed iind icroovcd rock sur- 
faces in rocks of Permian age in 1n<liti indicated a gUcial epoch v^stij older 
than ihiti of tite Canadian ice sheets* bm tt is only witMn the \ttt 30 yptrs 
thflT eeologi^rs have learned that 2^**''*^ mnditiot« have reciirreid at many dif 
ferrni Tuur^ in the earth's hL»toiy. The evidence of chL« has been found In all 
coniincncs, in Europe, Asia, Africa. Au»Trnlis* South and North America, The 
formation oi Eirat ice sheets took place at differejit periods In th? lareet diw- 
tioni of geologic tinie back to the PmirrOff.fiic — that U, to the iRC nf the oH^t 
knonn sedimentary rocks, a great many million yrar* aga 

One of the iriEHt recent diicoverirs ul old iclacU! iIcpo»ita ht '^ac made bf 
Prof. \V, W, Atwood, of the United States Geological Survey in wuthwcst 
cm Colorado- Trof- Atwood's report oi this discovery has just been bsucd 
by the United States Oolofrical Sun^- as port B of Prvfvsuonal Paper 95, 
Copies of the reporr may br had nn applicntioa io the Director ol the United 
States Geokisical Survey, Wa±liingCon, D. C 
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COMrARATlVR WSALtll OF NATIONS 

oHkL&] ttfid iniAhrorlliy daia pertaining to ttic vubjrct* it liiu b^cn mfposaiblc 
10 prepare a fluiTmiai>' of the ossTrsate wealth of all nocioat. The ioUowing 
4fticnwr:t ^ummmn the information conctrnirtg the weaJth of (he prindfaJ 
iiNtiuns » it h*t bwn »artnhlp<I by AiiKimin I>, Wrbb. FelUnv n£ rhf Rajral 
Stxrutkal Socictyt ind publlvbcd in '*Thc Ncvr DJalociary of Suciilic*" for 
1911. 

Unitcil5Tat««(luic«nfiusmimale) ynr 1912, toi&] wMlih.$JS7>7i9,000,UC)0 
BriliihEniplK.fnr t903,tatil w^ih $108,279,625,000 

United Kiiigilum. year 1903, total wealih % 72.«7,SOO,OM 

Canada, year 1903. total wealth S 6,569,775.000 

Aumnljiiifl, i^r Vm. toul we»llh J 5,353.150.000 

Indu, yeAr L903, cord nvalth $ 14,599,500.000 

South Africa, ytxr 1 W. total walth $ 2,919.900.000 

Retnaind^ of Empire, year 190), total wealth $ 5,$)9,dXI.OO0 

Ftui«, pnVate wc-iltK J 46.79WOO,O0O 

Denmark, rear 1*W. total wcaJth $ 1,946.600,000 

Germany, j'ear 1908, ton', wealth % 77,«64,0O0,000 

AiKtralifl. )«r l'^3. privaie wealth , $ A^1^.V\'^S^ 

Cape of Gooii Hope, vew 1907. Axed propeny. $ 428,939,492 

An Anciuut Voi^akic EnurrjON ik Alauca 

Every traveler on the upper Yukon Kiver hoA noticed a coiuptcuous 
while bed, 4 to 6 locliet in thicknetc, that occurs on the river bsnkc- Thtc zi 
madr tjp o( voWnlc B*h deiivrct frftoi x volcano loratrd in fhff northeTn mar- 
EJo of the St, Eli«s Rariff? fttore than 100 miles to the wuth, ThoLigb gco* 
toeically apeakine the oiacerial of recent «ec, yet It w«a probably erupted 
1,400 yc«rs aftix There lue, oi courw, no hifltoncal rtcordb of ^hla efup- 
tton, but in the cottr^e of exploraricns in Al;iska nmch has been learned about 
the diilnhution and tliicknen of the materiil ejected. It originally covered 
an ara «f mrr I4t),000 ujciarr mElpt, and mmp of it was larrieil ayrr 450 
mllci fiom ibe volcano. The tiepcnil varies in ihicLnciA Uvuw 3f)0 feet nenr 
the voJctno to an inch or two ai the tnareia of the area covered by it. A 
rot^h estimate indicattt thai over 10 cubic milet of material wju ejcclod *i 
the titne of rhis eruption. During the eruption of Katmai volotno in fctilh- 
weitCTn Alaika in June. 1*112, about 5 cubic mil*! of uh wai ejected, and 
about tl^e ^Jimr amiiuni fell frmtt the Krakatoa eruption of lfiJ13^ Tliis 
Vukon cn^plion l^ therefore cnniparahle In intensity with vnne of the larger 
eruption* of hisconcal time. .^1 che arilLable information aho\j thb suhjc<i 
ti ftimcnarized In 1 p^^ entitled "An ancient voJc»nic eruption in the up- 
p«r >'iikon bt»in,'' b>^ Stephen R. Capps, issued by the Uniud Stata Gedop- 
ral Survey a« Pnofewonal Paper 95-D, j 
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'1041^, OS oi old. the irrcftf proJurini; <?ounrncA arc litujitcd in this rczion, 
(he ftvtn^ annual productio:i bi-ini; about 8L'0,CCH> ioo« of olive otK OJ the 
rotal prontuciion in I9I2. Sp^in furnished 240.000 ton*; Italy, 235.000 ions; 
A«iaf^ Turkey. ISO.OOO turn: firwc*, 55.000 rotw: Poriugal, 35,000 wra; 
France/ 30/)00 ion»; Tunn. 25,000 ion*; Algeria, SOjOOO loite, and Amtria, 
5,000 tona. 

While a targe pan of rhe priuiuainn of ihrsc oniniriet n oim^inrd at 
home, A laricc uwiuni i% alw cApi>iic<l. 'I^r cxptjitt iiom Algeiui juid Tunis 
are mainly R> FraiKC, and tkc «xport» from Greece are mainly to Itair and 
Franoe, aliliotiftit boih of the« cwinirie* projiicr oil on a much larger «ak 
fhan Greect. Italy lake^ about onc-baU ot the e^q^nrti from Grttct, or about 
2,000>000 ^Unns m gnod yrars^ Francv hiiy< about 1,000,000 ^lont from 

tlir >;iiiie vjuiic. ^rid Ruuii. .175.000 i^Ioiii, Tile UfltCcJ SuiCS i» the lK»t 

customer ior Greek olitxv, a black fniit preserved in brine^ 

Spain, which h ih« larffpit producer of olives, tvported olive oil in 1914 
valued at $9.rS0O.OO0 *nd oliveit valued ^it $2J00;0(O. The j-eiond Ur(ot 
producer of olivet tn Italy, Mnrvilles it the Icadini- olive oil trade center, 
follcrwed bf Nice. Larfcr quantiiie!^ of olive oil pas/t through Marseilles than 
any other city. 

Oil it hcticr jor being pressed immediately after the intix is taken from 
tiie tree; therefore, ino«t of the pre«»4n^ is done in the repon where the olive* 
an grown and not in laqce factorin a> u tkt ease with seed olU. 

Olives are produced to ftorae extent outride of the Mediterranetin regfon 
— In the Umte>d 5iat» and Ai^ttraJia. The State <>f California produces 
nearly all tlie olivet rai«cd in ilie United Statfv The value of the crop h 
ratimated at S2.000,000. Xi\t t:eneTal wxitttiiii: ba^^i* in Califonua is alrout 20 
per cent of pickled oli^eii and 80 per cent of olive oil. 

Tlie olive was inrtodunfd into California at the San Diegfj Minion from 
Ixnver California loon nflrr 1769, »n\l betweerr thai dxie and 1823 wa» 
planted in mo«t ai. li not all, the rvrentr-one mtMionfl of the coiisr The mia- 
fM>n variety hns been lar^fcly supplanted hy improved varieties imported from 
France and Italy- The Icfiding centrn: of olive {troductioo are Pocnona, in 
Xja% Angele*; County arul Sun Dipeo ami Santa Bnrhara Countie*. 

The oli^r inJuMry 1u^ Itch )£rntvi[iK lapidly arul what il nrrcl>i miinVy 
b pfotectiort a.^a[nir acluUcrailoii, Lari^c quantities of totton^ced oil are sent 
to oJtvc producing reciona of Italy and France, and mi.vrd with olN'e oil and 
then r«hippeJ to this coumrj- m pure oil. 

One feature about the cultivation of the olive ia it* miubility for frowing 
nrider arid cooditiEinn. and ihrrrfore it can he rnad^ a pmfttaHle cnofi in rhr 
warmer pirlii of arid and semi-irid diittrios In we^^ern Tcvu, southern Ari- 
cona mud California. 

'Hie development of a tattc foe olive oil in the United State* waa at fint 

ftlow- In 1876 only 178,000 fcallnn* were^ imported: in t«%, 942.000 

It; anJ in 1904, L^37,fi32 i^nllont. — {CttmmrrH^ Amrri^a.] 
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THE QROWTH OP OEOO&APHIOAL OBGUOUTIOHS 

THE iiKwiniicnc fur ihr mgi/iixing ol Imcbrn oi ^j^f&phy is niakiiiK 
c^Ilcfil piocrcaa* MinocsoUi bu fointeil s sure stsociatkia nod 
twin diie» — Muincapolii and St. Puil — nader the Itadmhip of ProJ. E^] 
P<aef oi the Sttte UniT«Tiit>-, hove nrconizied A Iotkc luid vif*f>rous foat 
ImJiflfift recvrttly fortncd % «CaUc ot^initAiion nfid elected Prof. B. F. $« 
ttC the T*Trt Hsutp NorniaJ School pr«idwt, 

CjiltfornU fiv oriEdiiitJicc] s M>cirty incluJiniE (tic luchrrt In ihe rrgion' 
around Sui FnuciKO B«r wick Pfof. Eiulc G. Liailcy oi M1II9 Colltec 
prcsislcnt. 

North IHkoui oTganixwl rtcenlly and elfcicd Prof. How'srd E. SJi 
wn of ihe Slate Unrverslij a« pmJdenr. 

niTHoi^ Has ;/r;^nff:n) midrr the Icadrr^ip of JViiM Maibcl C Stark 
llic Stale Ncniijil Uriiveraicy. 

At the annual mettinj; of the Wisconsin Geographical Sobrty ac Mil- 
tvaulcve, November 5, it was voted to federate with thr natif>nal on^arrieaD'oA 
rttyx tcnninj. PrHidenr W, J. Su<herlaii<t of the Plaiieville Konnal Schoel 
wxK elected pieiident of the Stair CuunciL ft \w vnced in diritJe tlie %t«cc 
into nme diMriCT^ rnch ccnifrm^ around a rtormil xhool, ind Co xtk the head 
of the depanmcnt of e<oE"phy in rach of these schools to net a> a ditrricr 
loulet ut matters periaininj* to eeo2raph>-. The ptin t^>ntemplAte* t^ ortran^ 
i^ ix\idy of ioc*l Ee^BTflphj' rhr prtrvidinz of fipraker« on ceo£Taphy for the 
county and df^tdrt trarher*' ^wxiariftiw ard rhr prepntviion of papers 
niticinjJ period inJH. 
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THERE arc in the courve of ^rei^aration in the Office nd Farm Matiaj^^ 
mem in the U. S, IJcpr. of Afinculture two publications wJikh promise 
10 be of coniidcr^ble interest to tca<.-hen of Eccmomic GeoflrapS^^. They afc 
ID he railed Ailavt of Amrrimn jind of World A|rneu1nire. The former 
to be u iiiu«t inipoiidin ojiitrLburioo lo k:eoi:idpliy hut will not likely 
untl 191 7» Some advance mvpi froin ii arc» however, to appor 
Ycflrbook oi the Dcp't. of Af-riculture for 1915- 

The Atlaa of World A^riciilture ia to ihovr by dot inap« the dJttrlbiitfMr 
of inipurrani ltoti« and animaJ induttnet in the chief producing countries of,, 
tlie worlds Tliere arc rii be aluul ItKI ma[» and ;ibmii 30,000 word* o<f 
criptive and cxplanKory tcxl The value of the mapft to Tcachcn ts to be 
crea^d by chc addition of lari:e numbers of dvajcruns xhowinc the coenpHral 
acfc*^, production aod yieldfi of crops in imporcant countriet. Otfier dl 
|*raiRi are to show numbert of animalc and the tra^f ifi attnruliural produi 
It ii hoped that this atlas may be Bvailsble early in 1916, 
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8UPPLYIK0 THE WOBLDS OOPPEB 

By ChCAlcr Lloj'd Jane* 
Urivcnity of Wiwjnttrt, Madiion 

ONE of ihf mc»T iriniitl;»bl<' dcvclopmrn c* in ihr incTrniTfl u«f of tropirsT 

nvcrly a Iii^un- wiil»m t)K r«ich oi only tlic wcli'to-do it hoi bccomt i ncco- 
uty for all claaoci- Duiins the pronw of ttic chitage in '\t% um the old world 
hu o«3«h1 to be iJtp tourcc o( supply j-ieMiUjC ptxition to the American tfoptow 
Bui tinlp ovrf nnr- f CM irtPfrtiH of rhr tonl in export iradf no%v conici from 
rDiiritnr« miiv'dr xht nrw worlcL 

3nAKiL TiiJi Grkat Prodlckh 

In Ainrrica up to tlifr pmrnt limt coffn? ratxins f» sttII prcJonurnidf an 
{n^u«:ty »f iMnEl(^ region — wsulli L-rnETAl BraxlL In [913-1914 ilir BruilUn 
production wa5 r^titnMcii u J3,S45.(H)^ hit& in & worl4'fl totjl of IS,6904X)0. 
;0f this «-r)ormous vnoufit ]OJ5O,O0Q came troin a &inj'i( provmcc Sao ?auli> 
ami wjM ahipprj from t)K vtnclr port of £:iii(04, the ;<rratnt u^ffr^-tJiipptng 
Ctntft ai the woi\d^ It uu oflicinll) announced in July ol 1^1 5 iliai the crop 
ir S^ft Panto in 191 S wiuW br 12,000,000 haijv Nfoet)'-<iinr prr tvnt of tlie 
rvports fruin Sinim <^r4i^i«? ui cofTrr*, TKr only oihfi ciiy worthy o! men* 
tjon as a ttifTrc pvtt in ilir ^ittc l:Iu4 3b Santo« m Rio iJ? Janeiro wlwh thtpt 
wbmit 3.000|0OO ha{-) annunllyt^ The total cvpuTt from Brajctl for the ytux 
ending July 3i, 1915, wa« 13,401^15 btf^i. 

THe great coBoc rciriom arc ino»t cawlv rcachcil b>- takiii; the tniJwny 
for the inrerjor at ^tntof which lie» ae the forjt o> ar abn^pt n^e leaJm^ to tl^e 
plateau, tiir nd earth of vrbJch ha^ proved inelf the Entu toil in the trorld for 
produdrf: the licny. So ilorp U the rt*p to thit trrrimr>' that we »cmd on a 
railrcdid on vrliidi rherr b aihfrti To the fisu^i enicinf inniitc pcwrr, a cable 
tnction syitcm w!ilch bc]p» pull the load up from one station to another. Uliii 
railroiid i* *ajd to have been — kmcth coniidcrc^J — the mo»t expensive under- 
ulune ol ihr kfnd in ihc ivorlH. LoadH <ar) go down one ira^k uhile empty 



•ConBnftoe R?porta, !fupp1«inoiit, Nov, 18, 191Eu 

tTbft Oommrr^c Rt>^rt*. ScftrtAb^r H, 1S15h report frpm Rio dn Ja^alro 
Uftdvr itjil« M July '^%. mifr. llix TollablA privat* cftitmatra of tto BraiUlRn ero|i 
lor ItH placv titp &U1 Paulo crop at M.OOU.OOO tMCa an4 tbv lot^l for Draall at 
3L&M;«00 baca 'Hte flNur«a uaed Id the f^ii abara a/n from ibe report died. 
CopftBenvt RitpoTtJL October ik lUfiw aad the eatLinatea of Duurl&a a&a Sooo 
Hottertfam farnkalied ^ Ibt Coffoa Bacbaiucc of N«w York, 
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oncfc, i>r ono« ftllcd ^vEtfi inbound irdt^ht* ascend the ottwr. So li«avy uid 
valriaUr irt rbr outgoing hhipmniii, «]nujAt mtirely of colTePr rime the rotui 
r>a>ii Kich dividrnds id h>i<' cf upkap wil ofirratinf: ccau uhjuli worjiil unilfi 
ordtnarr circunuiiooat be pmlu^icivc. 

TV rofFr^ ptanrirnn^ ^-ary nil ihc wAjr Jrom boldiniiG of fifty or j hun- 
rfrfd arm lo icrrir faztrtdGs w which the ordrHy rowt of oIive*Kretn crca 
3«rctch 4wa>- u for u tbr cj^ c«q nmch. The lurrtxi ciitnd) over s cxia* 
parativdy kni; Kvon, pkkinet occurring pTscck'nlly continuously frum Ml) 
to Sq>icmbct> Thi; procrMca of ecttinj: in th« crop arc simple and rcquirt 
oflJy (f04kitl«d Ubor. Wkh thf benirt art read)- (or pitbcttng the taboren 
pkk th«m In vricket bttfc«ts. All ;iget and all colun of p«op]« are rfprnented 
Mmng llir wiirkcrx Indiam, Poriufurv. lulbtu, Sfumiiudv ind rvfn 
JapAiBCK Add Chiresc are lounii in the |iiariucioD> In larfc mimbetv When 
picked ihc t>ear» u nt know thcni arc tncaxd in a pulpy subscnnoe. Th» h 
TMBOvtid in twc y'-tyi- llic tnodcfn mcdicxl involves lh« uec of machinery ol 
cxpcnsiv* char^t«t but the morr pfimitive and aiill the ufual way b co H>tT4d 
Uw berrie* out about v\ inchrt ileep c« a ^fyins floor. There ihc »an'« heit 
in twoot tbrrr wrtk^ drim ihr pulp which i* tlien rcroovfd from the lruii» — 
of which there are iwo m ck!i hcn> — by mcAiu of a huUmc-nuidiinc. 

Wlien shipped 10 the cout the beams ut in heary bemp baes wei^hinft 
n^hm tfull sixty b'llu* or L12.2S pouncts each. Tl«w are taken lo gmi *ti>t- 
aiir hoiii«i^ where they arc emptied uid the beinc are totted. Tlie interior of 
thrs? rnorrnous hiulditijct indeed, eiTn the tvhnlr neighhorhocxl in which ihfy 
lie is penuc^Ied W' tlic apv^^li^Liiu lkIoi giien off by <hc erccn coffee- lltr 
JinMt cfftde* are picked out b>' hi\nd« the communcr oncft lie Hparatcd by 
srejLt >tc{im driven machine? handling (huuftuids of bo^ per hour After Mtt* 
tng the o)fiee is aj^iin put into kicIm which are »tidted into great p^le* wait- 
ing for loading on iteiimrrR for thr cuernea* trad*. Tliir saclB tltmiirlvri are 
marked wltli a govrrnment i=nmip RhowinjE that the rxport tm on the cwi- 
lentib \\x< brren paid* Williuui thnc uiark> itie »hipci;icni Is not allowed. AI' 
«iij>t 4JI the bc»t coffeca arc said to be koe ubtoad, Sooie <if the chic) dctJcn 
in the ercar conftumiog countriei, e«p?ciaJlr tho«e in the Unitetl States, have 
their own fortine and ttorinic cttubliihments anJ hold their ttockt of eo&e In 
Bmii until the proihict W needed in llie home tnarlcrt. 

Tilt KFPoar to Stahilizk rut CoFrvJi iNDLjrgv 

So richly endowe^l i* Brazil with lards suited to the raifin^ nf i^Bre thiJ 
thr prmltiction cnmctuntlK tends tci outrun tlie aliility of the world [o cocutvnt 
the rmp ar priori which will give a rraMnablc profit above the co»c oF produce 
lion. It not infrequently happen* in fact that a poor lea^oo will bring the 
£Towcr a better moneF return ihjui a j*e*r in which hi* tttei bear exeeplionally 
well. To elimiiute the chince that tW very fuccen of the planter* En thor 
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cullfvMian ilali not prtnr ttinr tindoing to bf«fl ih« object of \ariou* fcbmes 
undertskcn by iIjc govf rnmrftt to srabilivr tlie pricf <if roflpc. Rflcrct hivp 
been miic, wltlwut oioiked ^uccot, to laixtan ihc plinimg of new irrcs. 
Later wh*t wn kciown u ihe "vajoriucicn" Khemc w*s put inio opcraTioiu 
Under it the central covernment undertook to Icrd to Sao P*uli> mcmcT »^kli 
wd nUed bf sn inuc of hondi- in all the state borrowed in thi» wty $\27,* 
SOO.OOO. A rav of four frsinn per ack tx^ontd wn levied to puy off the 
indrhrrdrvrvv The ^[overniiipnl vrtt ro buy rofffr nnd iior«- ft in yritn of 
b'JUipCT crup», Titus tbc amctjnt whii-li viotild be ihiowit on the mjrkci ficm 
yeir to year could be rei^iiUrrd and rhc coTemmcflt by rcduciAe ibc supply 
«ould msvic thu! coffee wouiri no; hr M>!d *t lew ih*ii a pr<e whiofi woM 
yield n rcftHjn.iblc prolit to ih* grower. For i varieij o( red«OEiTj this plan 
atv) fsiled itimjch appflrrntly rhr Brazilians are even ^et belleven la its fun- 
il>iBmt>I soundiw^^ The nptd fall in pn'tr in mmt yriin tiaii i^jiu«rd :i 
irriial oi t)ie projecb for price coniroL In 1912 ihe averisc price pet M^k 
w» about SI9.00. £n 1914 it nof $9.00. There i» now imder diKiwion 
a tc«>nd vftloriuttiofl i^-heme which the pUntert hope mny e«c«pe tlie un- 
fortunate face of thf ftrte. 

The l«Ti!»ffr or tub Us'nm Statca m Corpcs 

Of all countries tn the world boidei Bro^tU probiMy the United Statex 
ba* the sreate^t iniercft in coffee. With ti« the concern h thai nf ihe CQr< 
(URier, not oi thr producer. \Vc drink far more coffee than any other n:iEion. 
Tn I'114-IS we iroporrcd M18,690,52-i poand^ of which all hut 66,^7+,Sni 
naid in the mjinrr^' for corwiimption. Our rf>ra) import* from Braflil inetf 
5.dfr!).6l9 Isajpi in the year crrnJiW July 31. 1^15, On ific mTiaiic we usr ten 
pound* of coffee per year for evcr>' man, wooion and chilJ in rhe couniry. 
About seven out of ever>^ ten pounds -x^e uk conv from Broxil, 

^B So niuch 1 necessity has coffee become ih»t v/e have adopted toward it 
^P^ the iTHrtt libvral of tariff p(ilfcie< We aif^uii rl fm- froni iill customs cliaricei.. 
Whene.Tfr it h propmed to rti*ke cof!e« pay duly on entry the ari^uinent 
asiintt ''iiLxinE the poox niin\ breakfast" U olway* powerful enausH to qaicc 
diKuuion. On rhc other hiind Bm/il hns ihoum (h;it ^c realizei^ how im- 
portant our market tor coffee i* to her hy i:rant"nE u^ tariff ircatmcnt of a 
pe^iftHy fatx>rAb1e «ort, It irit-lit be f^xjppoted thnt tince oixr own people 

• *trm detemiined ro haw c:i>ffee f-tx free, ctiir rhc BrasiliLim would dcriJc 
ihere w^ no necrcftiry fnr irivin|> u% in return for our market any spcdal f«ti-ori 
in bcr own trade. But thc> have prcicirtd to give no rcuon for di><ati»fac- 
tiovi to tfwir Vat m«tomcr^ and Mnce VW they have put uh in nn especially 
favored po»j|ion tn their iitiport trade. In 1899 a Uw waA patsed by ihe 
Braxilian C<)nire*t authoHimg the Proiidcnt to m*ke certain tariff mhic- 

Ero countriefi which etiabli*hed favoriible eondtriuns fur Dti^ilian 
Actine on this authority in 1904 a reduciion wai5 c^^^^ to ua dI 
on the Btixtlian ta;iff on ccnain naoicd artklca. The list hot finer 
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been Lcni:chcnciJ and oo Bouf wc now ^vc an julvanufic over tvdicv nutn 
anwuntine 10 t 30% reduction irocn iJie ntrulor UriS ntt*. Wc ore ibe only 
cnuntiy in vrho«« lavor up to the praent tinu tlie Precideni vf Hmi] htf 
*ccn £1 10 exercuc bit powYr to reduce the tuiff. In fact vrc arv the mIjt 
CiTHinin' ir wrcoc, in whofifr favor ir vnii faErndnl ihc powrr should hr drrrcisrd, 
Jor ImUs liAvc been tiUi[idi^ie<l itUiv ike Bri^illui Cu*i|jie» In liiiiit tiw iwrar xa 
counlna importintE oofite to a Tv«rl> unovoc cttaltr lliin 4>OOO,O0O ttc^ 
No countTy but the United Stale* ft1uid« in thia du*. 

It 0C453' to undcrstHTii why l)ie Bujuliaa public ^ould iJcnre to rvmm 
on ffood commemaJ terms with a countn' which took m 1915, 5,830,619 bnffi^ 
rrprcT^^entuijiE a market value of more ihon one i^?LtH ot ihc total export cnd^ 
Indeed it u faid that wh^n a few yrsM a^ thr BnxiIUn mLnJftier inticaotvd 
that the cnr<e*sion miKhi t>r diiconriniipd. » Mjtetstion thwt in th*t ca*e the 
United SiMtM mi^ht conclwie to tnx coffer frmn Krar.il wan quite enough 
lo induce aaurancrs ttiot no clum^c m prevailciic practke nvuld be iniroduced. 
Under tliLK low EfM^tins u» special (avort Amcncon C^ovr, docks, wittcbo. 
p^ntT^, rubber mnnutaccurei. !(calet, pianoi, and typnvriten have coatc to 
dominie the mirlEel in rhe nonhern t>ortc ol Bran! — a condition which, Bfi 
IndicnttJ abrif, « clirrcclj' atrnbiifahle to ihr petition we hold in her coffee 
trside, 

OtJIIS AmB&IC^N COFrftB-GKOWIKO Q>»UNTIUES 

But iinfnrtiinstcly for Brazil her Isritts .iie not thr only onr^ in Amrnoi 
ivKich are suited to the umwiri^ tri co^ce. Acuuiiil ihe Caribbean irc a u'OVIp 
of countnc? whooc coftcc production i« rapidly isTowintE and which produce in 
the opinjon ot many cornoi«eure» a tirade inr sup^rKr Iri ilial from tbrir 
2reai MUthcm cnmpetiCDr. 'll^cn too x]\p*e Und« lie in a region where tlK^ 
are prculinrly BOcei«iblc in The Amerian mnrto- Near at hand they art nai- 
urally the first siea whK'h attrai,tfi ihr atienticm ">f rhe Aii>cii<riri raanufoL'- 
turei ambitious to develop Hs cxpiyi tfftde or to venture in furcijin ;nvt*t- 
mencs. Uniortunatdv thcrdore for Bnutil tihc muat look to these rririurv 
not only >^ ^^^ which may in thf fururf ittKMi\y cvit into ber coflre irvde 
with the world ni htgp buc they arc especially apt to do m in dbe trade wit}) 
her l>«t buyer. 

Why Caribbean co#iFee Wfcmxtxt tiavc not been relied upon to a greater 
exrent by Amerjcfln importers h evplained in *«-eral wajs. h h in*Kted that 
the Briifithm bero^ hsui ii> eKtahUhbrd irsrlf i« ith the Amrriran iiuhiir that the 
fla^xm tif ihe varicrirs tiom uihei o>jntrIe* do tivi Lummend thrnx'lv*!. L'o* 
KttlcJ political conililioni in some of the Caribbean countries have n»de lh^ 
supply uncenniB. "ITic amounts purchasable, portly due to the civil digtuiV 
anca to irequent there, ha^e been tmnil compared to that availaMp In Braa^, 
therefore the tendency ban hern to rum to rhe greater market, finally adrcrir 
Tirjffi hix-v turned ilie Caribbean cofTer away from Uft in oonie in>tancs,i 
While Form Rlco wai a coltmy of Spain ith a>Eee by tarill aminsctmni^ wa* 
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Ijirecly AtSttcKd from »% M a m\t\t c\-cn a< the proent rime wv lilkc only 
A small proponian ^i the codec exported Irom ottr own C«ribb»A colony. 
The proent i-rerch recrprocity ircot)- with Haiti do\ibilf«fi dra^-i her coiSet 
toward thar rcuncry, And htr isiriib m lur owti colomn hiv« a simttar cffiect/ 

Caubseak C0FFS8 GibowiNG IV Favor 

Bui our fadurr id apprtviirr CAnhSmn ccffr* 14 pa«iog iway. Grad- 
twlly o<Jr iutc9( arc banc rducitrd to an appreciation of xhe good (iiialitifi of 
*Qft) othfr than those frooi Bradl h in ^uU true tiui even Pmtn Rlcan 
cofivc icocd m naimal jrean dn?fl>- to Fmncc nnd Spiala, Nicaracuain coScc to 
France. GiiatonaUn to German)' and t)m1 of Salvador to France and Ger- 
many. Ncvertheleu we are pUyinfC aa increa&ir^ly nurc imponani part In 
rhr Caribhean cnifrr rradr. Wr havir alrrftdy takrn tint place in the Veonue- 
Ian TKpoMs and iKfup> an iI11po^tant po^rtion in Colombia, The wai ku 
tcmpurarily at least put ui into first place in the Nicarajfuan market, Takini: 
o«ir ooffte traik with the Caribbean ut n whole in the ytan nnce 1912, an in' 
create ot $1I3S6«992 i« registered while in the ijune period our importa- 
tiocii from Braxil showed a decrease in value of 'i22,37$,\7l, ihotigb the 
amouni ImponrJ diii not fall, Crnrra^ Amerlra in thev year* increawd Its 
aliipctieiit^ to i\tc Unlccd Siaio hy wet 43,000.000 pound*. Cofuc^bia by 
25-000,000 pound) and VcncjcucU by a similAr amouriT*. This period a a 
ahon one but the tendency it ihonrs seemt not likely to be reverted espcoally 
in view of our increaiinji i^neral export and import trade conneccionK with 
Caribbean counm'e*. 

The more important unm in coffoe producrioo in America other than 
Bruil are Mexico and Central Amerfca producing about 1,600,000 hag* per 
year, Venezuela and CoTi-mbia [irudiieini^ about tlie Mmr amount. HaJli with 
about S[)0,(HlO bag*, ^in\ ibe mher Woi Indian «nila piotlucinij: about 225r 
DOO bacfl. 1'houeh these do nor moke an important showing oeainK the x<Aol 
Irom Brazfl they are o# aiEnificancc when «»mpareil with thf other tourcw of 
nipply in the vtorld and the figures of their pto^uciion help to demonstrate to 
vrfiat a degree the co0ee traJ« haa come to deprnd on new wot\6 production. 
Oatudr vi Amrnca the only imporiant toninbutun ;ire Afnta. prudunnK 
ahtMl 150,000 bag?, and the K-i«i InAln with about a million bagx In other 
nordf, of the world'i supply '^a 1914-1! ever fifteen -^i^teenths came Irom the 
new world. 



Th» EunnrEAN Waji Has Not Sbriqcslv Affgctko tiie lNDL;srRv 



^H^ At this lime wlicn the uxirtd's markers are heme yo xnoixily dij^ttiibcd by 

^H thr EuiDptan war it b intereiiine to see what cflect the cottflkt ha» had upon 

^H the prosperity of tJii* di»t;nciivel>' American product. In none of the cnmt 

^^t producing atrv of the world has tlie war caused >ertoiu interruption of the 



■Comaaerco R*porU, S«pc 10, IH^ 
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CfrpDmimty to nuV ihe crcf>. Theft ha* bttn iw onportant dnfr^nc off of 
the Uboren lo ^t bttTtlts ncf dcwautiMi of tlic pltntitions, Funlicr, uttct 
co^cr trm onoe ntaUisiKil romain in bcarios fo<' & munber ai fenrv, thttr 
11 lilllr rffnn vpon i*tr crop rcvxl cxfmtrd by anj- cuddco crtitractfon of 
titilii. 'Djr rIrmrMi\ wfuHi mijcht nwKt rn*ily jffrrt fhr Mliu^on arrr (1) 
the lack oi inoncf <o pjiy ilic laborei* in harvoilofi ihc ciop. uJ llie experoo 
«icc(uIjv]< 0(i Its tuArke'tini;, {2) chr adii^ Intccunh' of ovctku shtprncnb 
And ilic |iric( otxamnbic in rhr couiijKa oJ comionp6ua< 

In »pire ot the Uct ihai the coftce nimnz coontnci arc iTpk^lr dcbcor 
countries, rrl>-JAtf IJUXe^T on Uons ironi ul>rtxLcl *oi the cvrrtoc rxpcnsc* of 
rainne ihc <r<>p, ihcrc «fVR::« to htiv« b<vo much l«w dilhctilc^ in gctriri^ thr 
coffre to narlrr than wa^ tcnrrd, Gennan money f^riancrs ihe oySvt crcfi 
c<i)cu'all)' bl Guilcniuta vi^d Colombia anil dulrea m buiii thcvc di>tricix waa 
pioflKMoJ va tlic iniibreaL of ihe war. Bui (lie export KiAMttict tbow ihii 
ooi far ftnrn vthar Vk-a^ co be expected reaebcd the ioteign niAtkei- In kxoc 
couotnTA raafkcting va< inteHcrred with by Jocal political dkturbanae& not- 
ably in Mi*\b^> JinJ Haiti htic the Ki^rtjpcan war in ccner^ had coirparativdjr 

litile eflfci on the actiial marketing, 

• 

Uraxit'i export of cofFee durinn the Uttt year of the war was only teven 
pTT cent brlotv rhar of xhf prrvTont twclvp month*. The* huMnr^^ wai di*- 
oreanJKrd dunn^ the ftr^i monrht of the cofii^ict bur wtrh the defeat of the 
Gcnoan flerls fhipptnc conntcttooi became almott normal ne^un. and the 
ETcat tive of the beverage by the armies in (tie tiirLJ seeon to hart kept the 
market active. Iliere were of coune no direct thipmeiitf in the period to 
Germary, AuMria-MurRarr and Beliscuni bur ihlpmentc to Denmark, Noi^ 
way and Swnlcn wrrr (rn rimpt at Rrrai at in 1914*. In Crlwniaa uid 
Wneuiela, where it vns reported »honl/ after the outbreak of war tfiat ihc 
price of coffee wa» m ilciiioraljeed t)iai it vrooM hardly pay for harvtflinjfi ihe 
crop, ojnditiooi hud become about normal by July, 1^15, 

From Central America came varying report* but m«t of the co«ntr»c» 
were nnr vrimitly inronvrrirncrd. Honilurai, wrakc%T nf all. had a more 
proipirruiii inLM>ii ihaji ^hr had e*perientcil for )*ark. Nicarafiui, so far ta 
her prwperity dcpcridcti un tlic coRcc ir^dc, ua^ alnx^t ju forrunatc. h ifr e»* 
rimated thai about 9J per o^iu of tlic ciofiee exported leave* tlic countfy be- 
ioTf (be end of June. She had therefore martewd her I'JU crop hfk-rr the 
war broke out and the next crop wi* rot ready for thipmeni Iwfore condition* 
had a^uin become ^rnSlr. 'Fhnii^h rht tot( her marker in the central EuiofirJn 
roiintrirs ilit United States and the United KitiEdom bou£ht ntote Uberallr 
Thnn imual m tlie marVct cxpcrieticed hut iittlc difhcult^-. The other cofice 
produtini! countries, with the exception of Hw'ti, in which the rrvolvtiofl 
crippled production, «ave iimilar report*. 



Ju^^tl 



CATTLE IN CRI'CrAY 



IH 



Otlirr linn of rqran rqirrtrnnre [rnnd« wMrb arc ro a \n/i ^^(ETtt 
nccc3«itirs oi mixlrm Ktc wufkcd limk) fcrloii^ b'fnitJiiofu Init ooifer hii now 
cortkc to be M> nvlilclv UMxl tiat even Aucb a iw mdiio& cooflmfration u tfail 
which now eiiciie» the world aficctf ]t» nutrkft cnly in a minor cleem. 
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TH£ OATTL£ INDUSTKY iN URUGUAY 

P la ih? niii i>i l)ic I6ii) urmuE)^ ilicrc nxrc na JnirictiK: ofiiinjib in 
Urvfituy- In lit'JS a hundred hcnJ oi ciiiZc wcrr uuponcJ iroai Ar- 
K«ntinx By 1^4 Xbty \ud rouiTipl^cd to a rtniarkabk extent md & teitte' 
Qwni wai loitnd^ for ihc purpoer of hunting; the vrlld cntllt and Lro^ini: in 
ihHf haiUt. B^c^iiw of puor irEUitponjvico. ih^ hwt had no market value, 
w\ji\e tbr tkim writ- «enr to Binrmv Atxt^ or 10 Spiain. 

AmonfE the privileges crinied die eaTli«t perntaftcnt wtilem h I72J, 
were a rnnatf o* nppToxiinnteIr 5000 acr^s jn^ 300 head oi catrle. A* tlie » 
ojim^lation of tand wat nnr prahihiiciJ, mominui^ esiatr^ wen formed, watt 
of vthjcli siill amount to 50,000 acrea, and are entirely lievoced to <ank 
raiune. 

In J 754 the Jirat uUdero*' (an ntabliibnucnr for aaltinf* and dtrii^lE 
meat) wa» builf. At the begmning oi the l**th fent^ir^' there were more 
tlian hiH a doren of rheir faluderm. Not until 1860 wrre »ny %\tpi lakm 
ro improi'e the mti\t utitEc. Since thui tunc Knsli^i Wf brceiU have been 
introduced ard art »tiil bcin^ purchftKii in ccnfidcrabtc quaniitiev^ 

Form<^flv all of xhc animib ran^d fr^rcl^ on she pastures, the limits be 
itveen the vanoua e«tatt» beln^ marked only by bouodary Atoncft. Later t^ 
buildins of wtdU anJ in IS75 the coffiirucitdn of wire fence* made enctoKiret 
which wp«rarcd she varioii* rftarr^ and wmednm wibdiviJetl tliiin. 

The cip»it of Ait^cjilinc beef hv^^ m 1780 wttb the fint »1iipincnti of 
jerked or dri<d beef. Thif indu?itr^ increaacij the price of cattle fWo-fold. At 
pfC»«nt there ar? m L'ni^nny 36 lalcine E^ftlnbliKhment*, 5 preiervnl nxat fac- 
tori^, and 2 cold storage e^fablUhmentf. In 1904 the Unt cold storaf>e work* 
were erected in Uruguay with espital raided in the cnuntri^ itwH- They have 
a oparit/ nf 400 head of cm\\c arid 4000 aheffp clafly. The value of tbe 
■JiJinal prmluctit exporter] from Uruguay Juiini; tlie five yrnn l%3 to 1907 
aaxmnted to about 5170,000,000- — h'rom ihe Monthly Bulletin of Apicul' 
tural Intelliecncc and Plant £KieiM$, May, 1914. 



A CnaaKCTWiN, — Ii wat retrntly ttaled in tlw Journal that the TwIii 
CilKH, Si. PjiuI-M tnnea|iolf4 h-iJ formed ^i joint C^jeraphicnl Sotieiy, 'ITii* 
wM an error. Each city haa its own society; L. b- Kverly of the St. Paul 
NofinaL School w praujent of ti»c Sl Paul Society, and C. J. Po*ey of the 
State Univenit)' it president of the MinneapoLU Society. 
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8UPPLEHEHTA&Y HATBRIAJ. POE X£ACH1N0 OSOQBAPHY 

Of EL£M£NT&HV B0H0OL8 

B/ J. W. Hiibhanl 

Norni^ School. W<»rcetltT, MturacbuMtts 

DRSCRirrrOHS m tm bookt OR EToct^hy m t« brki sml >o lad- 
ine i<t <l(tail lliAi the subject and* cnrkhcncnC b^ roucti rapplcmcnUTT 
rtudy, G«02riphy rna»' t* viewed (roro nwivr anfE^csk It mny be tnt^rprttetl 
by tt>c study i>l variuuK Itindi oi map»— politx^, phpicAl, and relicE. 'Iltr 
ilUtribution of cithrt, producn, ncn, industrii^ mn«ponanan Lion, flitnscp, 
and Mjrf;ur fnriiret may ht rxpn^srH by thr pcpil rhTntit>h ihr c^utlmr mtp. 
Bool» of tftvclp £toEra|>h[c^ rtaden itnd Aii uiilioiiteO wnli)j u^ IliLotrtlioiis 
avjiiUblc cxrywheir gJvr broid vicvr* of life la all pans of lh< world, 

Manf lctiL:hcr« and tchooU wYiuId »va\\ ilimuctvn of ouirrml ihai wjll 
irivc form and life lo the ^clrEon i>f the icxt it tficy Icncw vrliM to srloct for 
diiicTcnt graiira and where ii can he obtained- To tunmb 5udi tnfornwtkn 
h die puipose tf thit pap«r. No dciiir it made that the litrtt s>vcn art com- 
plere oT even rh«r the icfm* mentioned are flie bfst oi their tind; ttiey have 
been w!fCTrd mcTfly a« valusHr vnrrcrv that havr hecn uird and tested in 
thb Bclmol. 

BooKx 

irrpZ/jri/TMoji 0/ AtibrriAatioriA: nj- Pub, Ca — Eldlicatloiul PdUUIik G^ 
Boiiriiri; r.iim-=Oiim aoil Co., New York or Dotloiii; A, B. Co-^^Amarkui Booh 
Co., \"i?w York; R. McN-"R»i;U. McNftlly aii4 Co.. Chloaiio; A|m>I*<o«— D, A>^ 
pletoD ana Co.. New York; Macro lUaQ—Tbo MactBlUaa Cou K«« York: B B. A 
Co.=31]T<r. fiurdi?tta A Co.. BoiCon: H, U, A CoL^Uou«blOD, HUVtln aad 0*« 
Nfw York; Ui>ll - IK^nry Holt and Co., N*v Tork. 

A l^achei oxijthi to be provided with vrouich duplifate tet« of boots to 
giire all pupiU a chancf 10 u«c than. 

SchooU lire 0vcn a liberal dbcount from the li<f prioet which are liert 
quoted. 

Graiirt in and ly 

Home Gcoftraphy for Priman" Gfadf«' bj" H. \V. Fairhaob. Ed. Pub. Co. 

60c. 

Earth and SIcy, by J. H. Stickney, Ginn. 40c. 

Gcocnpbical Nature Studiei. by Vrank 0. Payne. A. B. Co, 25c, 

LMr smdiei tri dimatt *udi a» '*'IV air/' "Where the rain cocne» 
fmnC '^'IV wasons." Other topks are, "Smam i>-stea«;' "Waier ifi 
the BioiiDd." 'Tool*, ponds, and Iftke*/* Leading occupation* are alio 
iretted. Supplementary i|ue«tioiii ior the pupil to an^wrr and WJEgttt- 
tiom to tlie ttracher make thi« little bfok wry valuable. 
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The Fo^r WooJrrt, \>y Tlnora E- ShJlliK- R. McN. 50c. 

Tdl» Jibcui the ptciduciiiHi of cucion. woiA, tnen, anil sUk^ llkt n'l&ny 
iUuscrntiofts Art very line an<J ihc irylc b well odiipKd tv thin) jcr«^c 
childrtii. 

£4kiax> Stories, by Mary E, Smith, R, McN\ -iOr, 

Siopk MtiA well ilJuicrnccd. I'his book dcKribo all fcnnarca of cakino 
life ffom a dind*« p«m oj vicn\ Tlie pict^m oi games, houi«, food, 
dochinp. ard weapons appnl to childven. 

Oildwi o* Ihc P*]in Lands, by Al.« Eh AlJwi. Ed. Pub. Co. 50c, 

A simple aco^inc of the bi>i belr products iDcludinc bananas ipinB, ta^ 
coffee, chocolite, and dues. 

Bie People ard Little People of OthtT Lan^s, by Edward R. Shaw, A, B* 

Co. ioc. 

Very pleu]Mf[ ^rcripfioiH of inrrre^ling pMpI? fn Indin, Japan, Pliilii>- 
pincK, Afn'o, Ruuio, Hollaiid, and ArahU- The many lUuHtaiiaciM arc 
cxctlleot. 

Serm fjitlc SiMer?, by Jane Andrews Gina 50c- 

'Hioe simple Hqi-ich of exircinc Eypci at ru»loin» Aitd enviranfnent in- 
troduce children to the lite ol people in the world at lar^. 

Kflch and All. by Jane Anilreivi. Ginn. 50c. 

A companion volume to rhc fom^cT book. It relh iriorc storioi about the 
ftane little people. 

Bud and Bamboo, by ,fohn S. Thompson, Applcton. 30C' 

In thu aCor>- a bo)- and his et»tcr viait China ^d fee eatnef, peCK, a 
school, a fillc fnrm, a rice field, > pugoda, exmnin^tiorr^. .x Nc^t- Ve»r'c 
fcatjval, snd a funeral. 

Oilldremof Japan, by C.Canipbell Unm-n, Frank H. Revell Co.. N- Y, 60c. 
Descfthct j!ip»nfte children in their homf* and st school; iheir Kamed^ 
fe«livnU, and ^uper&tiTionfi. The lamr auihnr h:u wriiien nther inabinus 
id>our the diildien i^f TmJiji, Africa, Arahtji, China, Egypt, Ccyinn, Per- 
»a, and Bomec. 

Stori« of China, by Mary L. Pran. f>l. Pub, Co. SCfc. 

Stories of India, by ihe same author. 50c, 

AmonE: other thinci thfa book deicribes the rclicions of Indiji in a way 
that can easily be undentood by chrldroL 

Ptept at Many Land*, by John Finnemore. Macnullsn. 50c. 

11>c complete t«ri« nsnsiib of aboiti thirty voluiuei covrring rearly the 
whole world. Hnch hack contain* twelve full pa^ i1lu?«iratian« In color. 
For U»t of titles write to the publjtber^ 
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Youth's Companion Series, by M, A, L. Lane. Ginn. 
The Wide WorW. 30c. 

Some of the titles are, '*A school in Cairo," '*Some South American 
games," "Boys and giris of Paris." 

Northern Europe, 30c. 

Describes '*A Russian villaEe," '^Scenes in Belgium," '*A glimpse of 
Switserland," "A Holland dairy," and other places. 

Under Sunny Skies (Mediterranean countries) 30c, 

Toward the Rising Sun (Asia and eastern lands) 30c. 

Strange Lands Near Home (Canada, Mexico, South America) 30c. 

Little People Everywhere Series, 12 Volumes, by Etta B. McI>onald and 
Julia Dalrymple. Little, Brown & Co., Boston, Mass- 60 cents each. 

Manuel m Mexico Boris in Russia 

Ume^ San in Japan Betty in Canada 

Rafael in Italy Donald in Scotland 

Kathleen in Ireland Martha in Holland 

Colette in France Hassan in Egj-pt 

Fritz in Germany Josefa in Spain 
Gcrda in Sweden 

Each of these little volumes is a stor^' of children's experiences at home 
and in other parts of the land in which the scene is laid. In telling the 
story the most picturesque customs of the people in the city and in the 
country are introduced. The series is a most valuable reference for get- 
ting vivid conceptions of the spirit and atmosphere of the places des- 
cribed. 

Around the World — Book Four, by Clarence F. Carroll, S. B. & Co. 45c. 
Descriprions of the United States. 

Around the World — ^Book Five, by the same author. 60c. 

The British Empire and Italy including all their colonies are treated 
rather fully but in a simple style. 

A Series of Industrial Readers, by James F. Chamberlain. Macmillan. 40 
cents each. 

Hw We Are Clothed How We Are Fed 

How We Arc Sheltered How We Travel 

Descriptions and Zlluscracions of plants and other sources of clothing, 
food, and shelter, used by people in various parts of the world. A sim- 
ple and very brief account of some processes of manufacturing is usually 
given. 
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Slorifc R((dd from St. Nidiolas, Ccnturr Co,, .New Vork, 63 cenlt foch. 
Wtitcni Froniicr Sutfio Stoiio of Siranxc Siifba 

Stonei oJ the Gr»e Loko Scft Sttmcr 

IcJand Sti>r;ec Southern Sti>n<« 

'I'Ikw stvrio arc oot atrictlf icrocriphical bxic tKcr »rc nood rcadinjL »> 
the tccnci and cluracten are lypicnl ot dUiinci rffpotu. 

Cirpmtrr « OeogrApSkj) Rpjulrr^H h^ Fr^nk G. Cirp^'i'^T, A, B. Co. 60r 
c&dh. 

North America ^Asis 

South Anjttiru Ah'tcn 

Europe (70 ccnu) AuMrAlla atiiJ the Isljuidf of the Sea 

Many ccoj:raphicaI reatlen, like our text boolu, ate so mckccr and con- 
dtmurd that rht)' make very litt!c impi^ttion upon the pupil, h*ti this 
ttandArd wnw i>i rrarfcrs aiiT* full d«rnpHoos of nrry phiw of IHr m 
i!tr nrnnrrin inclu^rd. KTrrUmt rtiAps cnftMr rHr pupil tn follow thr 
mulc whidi the jouriieyi dc3^ril>r; 

Tirpf Stii(t]c« (mm Uritcd StAin Gcoeraphy, hy Chfitlw A, McMttrry. 

Full anJ rich dricnptiona. TTir tuchor vu^gnft that chew typf (tuiJks 
iray !w ruT» |>:ir;tllrl witli fli<T rr;^'ilar IrnsuiiH m tfTifii+i s^ni^ial ;irtd tm- 
paruni lopu^ 'I^r lioalc hjet chnptrn mtrlrxi "The fEuiJwo nt*!," 
"CoiJ'fisherics," ' IaJu Supenor/' ''A rattle ranch," "A trip oti ihc iawet 
Wmmippir ""An oranj:? grove in Kloridir 

Ro|trf^*fitative Citiw cf the United Sutci, bj' Cnrolin? W. Hotdiku^ H, 
M. iCo, 60e, 

Tile ritic* wlrafd rrpir*rnt eirat crntcn f»f mdu*tT)- And life- Jtut 
et>oi)^h hiiiuri' of the cic?^ n ^ven to c^plAJn koiA' it i» a rcsponic to ti* 
phviical and n.'unomic cnrironmcnt. Ilicsir docrrpiionA arc not jravt} 
dtetdie^ but ore RcograpHkal ttudta. by an expffheni-«d tfach^r wh^ 
vtated ai»d itudird ts-ery dty whidi the descrfht-v In eoiinpcfion with 
Cftch cii>' cuiEf^liociK are xivph for tddilionnl invnti^Htion. 

Amz, by ElUwonh Huntinston, R. \i. & Co. 75c 

Thi« i» ihe fir»t twoli of a new nerie^ of readers now beins i^u^> It is a 
verj' nttmctive and fcndoblc volume: the infonuHlion h up to date and is 
thoroucbly reliable. 

South AmvTii:a. b^ Iniili Bcmrnar, R. M. Sc Co. 75e. 

A wrcind bonJi cif the umc ^ehr^^ J«i dclii^hlfully wfitien. The ludtor 
d«wribe» the country fronn pcivinn! cxpeTience acquired in c^dcniire 
trtveb. 
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Rcadei? on Ojtnmem and Industry* by Frank G, Carpenter, A. B, Col 

How the World is Fed, 60c. 

Hew the World is Housed^ 60c. 

How the World is Clothed. 60c 
The children are taken on tours to the great food centers of the earth, 
to the factories, the farms, the forests, and the seas. The joumep 
describe localities, trade routes, transportation, and commerce. 

Great American Industries, by W. F. Rocheleau. A. Flannigan Sc Co., 
Chicago- 
Tran^ortat ion . 50c. ■ 

A valuable reference on roads, Inland waterways, and railways giving 
their history, showing how safety appliances are used, and illustrating 
many forms, of conveyance. The last chapter on aerial navigation tells 
about the kinds of air craft now in use. 

Products of the Soil. 50c, 

Cereals, cotton, lumber, sugar, wheat, and fniit. 

Manufacturing. 50c. 

Minerals. 50c. 

Information on minerals is rather difficult to obtain elsewhere in such a 
simple form. 

Industrial Studies — United States, by Nellie B. Allen. Ginn. 65c. 

Industrial Studies— Europe, by the same author. 65c. 

The suggestions, at the end of each chapter, for further study are a valu- 
able feature. 

Stories of Industry, 2 Vol., by Chase and Clow. Ed. Pub. Co. $1.20. 

Teachers' Reference Books 

The World's Commercial Products, by W. G. Freeman and S. E, Chandler, 
Ginn. $2.50. 

This is an expensive book but is well worth the money to any school. 
Its great attraction in addition to its completeness is its twelve beautiful 
colored plates and its very large number of splendid full-page pictures 
made from actual photographs. 

The World Almanac and Encyclopedia (annual) New York World, N. Y. 
City. 35c. 

Industrial and Commercial Geography, by J. Russell Smith. Holt. $4.00, 
This is a superb work, very complete, covering the whole field and hav- 
ing many fine illustrations, niaps, and digrams. 
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From Trail co Rul^^y, hy Albert V. Brt^fiam. Ginn. 50c, 

The nuthoT hu given in hiirork^I nccoLint of the great traMporut^oa 
iiaa which cross tlw AppilachJan Muuniairu; kIiov/» how ivrixt fnt* 
uses luvc ilctcnn^nctl roucc» oi tmvcL 

OeaEraphxal fndurrtm in Anwrimn Hwf<H3', by Albrrt P- Brfgham, Gtna 

Poonu out hovr Actcricao history hjD been influcEKcd hy scosraplijr. 

Thr TrachioK i>f Gtofraphy m Elemmtafy Schools, l^y Rich4rd E^ Dod^f 
»a Cbr^ B> Kirthn&r. IL McN. & Co. 75c. 
This ooc oi the but booJu that haifc recently appeared aiiij ought to be 
read hy etery teacher ol ceosmphy in the elementary tchoob, la order 
to lEer the hie*c vlcwti on ihc leachlne oi this subjCL't, JvxtensiTe reior- 
enrcs for (imhrr rradiriK nrr pven at the end of each chaprrr. 

Principles and Methods oi Tcachinii Geography, by yrederick L. Holci. 

TTii» is one of the \ak bookt on the fubjecr. 

MMheraatical Ge(>eraphy, by Willis K. Johnson. A. B. Co. *I.OO. 

A vCTy valusihle rcicrrncc on any topic ir mathentar'cal peognphy. The 
ciplanatiom are uniifcually clear and frer (ixiin technical l»iri|<ui](e. 

CQUIfMCNT FOR GllAl'HJC EXPUBSSIOV 

To giv« diildrea an opportunit)* to ex^nm facti in a graphic way is an 
importart phaw of gEOgraphy. In order w do thit ioR\r etiuipcnent is n^ces- 
«ary, Tlie few nrricln ment^ned in th!« tixt Mill make a miniumcn iroflung 
outlii to which other tiiin^t amy he aildcil ii time and condiiionf warrant 
the teacher in dofno; io. 

Ouflmt mapr 

(a) United States 

Station Bai« mapft, Form E. 7 in. x JO in. Per 100 15 

W-jihington Bmp Mup«, Form C. 16 in. x IS in. Per 100, , .60 

These are blank weither mnps which show the boundaries of tiatts and 
the location of all cmcs having weather obnervjtioD <tations. Th<ir low 
pricie maket them available for very gpneral nte. Send coin or money or- 
der to Chief of the Weather Burraa, WjohingTnn, D. C 

(h) Continent* of the world 

Ueik mapi, S in, x 10 in. Per 100 50 

Jennin^ I^ibli^hing Co. Boot 47, Brooklyn, N. Y. 

The «ifnplicity arrd bck of too much detail make iheie mapi eiprciaUj 
valnablc. 
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(c) Countries of Europe and North America 

Desk maps, 8 in. x 10 in. Per 100 50 

McKiniey Publishing Co., 1619 Ranstead St., Philadelphia Pa- 

(d) Wall Outline Maps of the ContinentSi European Countries, and 
Groups of the United States. 

Siie^ 32 X 44, published by the same company. Each. -,..*,. .20 
Coast lines, rivers, boundaries of states, and lines of longitude and lati- 
tude are printed on heavy manilla paper. In case school officials will not 
furnish enough ordinary wall maps the teacher can use these to locate 
the necessary data. 

Desk outline maps arc also published by many other companies: Rand, 
McNally & Co., Chicago; A. J. Nystrom & Co,, Chicago; Wm. Beverly 
Harrison. Broadway, New York; McKnight and McKnight, Normal, 111.; 
Chicago Uni, Press, Chicago, III, 

United States Puzzle Map 

Published by J, L. Hammctt Co., 250 Devonshire St., Boston, Mass. 
A printe<I paper map, mounted on wood, is cut on state lines. Size 12 
in. X 20 in. Children learn the name and shape of the states by fitting 
them together. 

Colored crayons 

"Crayola." J. L, Hammctt Co., Boston, Mass. Per doz. boxes, 72c 
Indispensable for tinting maps to show surface elevations, climatic re- 
gions, products, political divisions, and many other features. 

Hectograph 

Material — Shallow galvanized pan, ^ inch deep 
Three oz. of best star or jello glue 
One pound of glycerine 

Break the glue into small bits, put them into an earthen dish and pour in 
just enough water to cover the glue. Let it stand 12 hours then place the 
dish in another vessel of boiling water. When the glue is dissolved add the 
glycerine. After it has boiled twenty minutes add six drops of oil of cloves 
or carbolic acid and pour it into the pan gently and slowly to avoid forming 
bubbles. Before using for the first time wipe the surface with a damp cloth, 
let it become nearly dty, then lay the "original copy" face down on the sur- 
face of the gelatine, rub smoothly into contact, let it stand five minutes, care- 
fully remove it. and at once take the desired number of copies. 

A printed outline map may be traced with hectograph ink or copying 
pencil to make the ''original copy." 

If the hectograph proves to be too soft or sticky, melt, return to the dish 
and boil it ten or fifteen minutes longer, add oil of cloves, pour back into the 
pan, and when it cools try it again. 
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TA'eittj'four houn xittr tokirtg off n K^t of ccpic: the Yk«cici<rapb may b« 
uAfd agiiin vriihoui wuhLfT]t, but if re ^ to hr uv^ s. tfFCoad lime immrdiaiclfr 
It fhtnjld he gjmiiy w&^bni with a ^porr^ft inJ waicf. ^ Tlif {Iut ind ^yccrwic 
nuv be purchiscd at « psmt traic 

Afl exccUeiii uid inexpensive <IupIk^tor t& the Ufttit Tiii-Top DiijrfiV«< 
tor $5.00. Ftlix Daua, 1 1 1 John St.. New York. 
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Tbr Teacher »nd pupils should consfMntl>' be on the Inokout for Urge, 
clnt iUutlratiuoi tii oiaK«/ii"^ an<l mtvertiicmctit»^ The piiturc^ oiJiy be cut 
out ««1 mounted on hciiT)- minilli pa;>er, or citrdhoard, of uniform use 

M»ny induAtml coacerns iiAur publK^tions and c:«chibLt» wliich iJItDtrilc 
the nvr niiieriftl and processes of prociucing th«ir commodity. In many lh- 
«Uiicn valmble infonnatiun it ipven ;(lmut the i^mirtry frora which they 6b' 
tun thrir tupplini. Kicrpt lo a frw rain tbU mairrbtl i« srnt to nrhovh upon 
the payment ol n:pie3» chaiees thoui^h tlkat is not alwAys required* 
Deuri^iM lU€t4turt ^nd f^hi^f of indusirift 

Advertitementi in the fonn of booklet! and folden, fftvtiiK intercitiDc; 
Tiptinns snd hpniitiful itlutTraTidm may he nlmmH without rocc froiE 
railrDodi Mnd Mennwhip IJneSn chanihcTS of contmeTcc, and real e^i^te brokrt^. 
For A Ui^c Vai at such uiaEeiial and ihc pWrs wbcic it can be obtained Me 
the .loumal of Gc^Kraph/, J»n. 19J4 and J«r. 1915. PubU»htd by R. H. 
Whitbcck, AlEiditon, Wif. Jtie Jan. I915» mvc includes 5CC titles and list of 
50 educational exhibits obtainable free or at vnall co«t, Thif number of tlie 
nugftzine [« (till avftilsbte. 15 centv 



DEATH OF WTUJAH J. SUTHERLAND 

Oft Tliuridaj, Dec. 9, Pretident WOIiam J, Sutherland of the Platte- 
villc, WU., Normal School, dmppe<f dead in hit oflicr, Pretident Sutber- 
Und was one of ihr cojitributine editors of this Journil, wm prcjideni of 
the WiKODtln Geographical Society, and WiKonsin jcrrescntiiive on the 
National Council of GcotrapHy Tcathen, He was ixithor of a widely \jsed 
book on the Teaching ol Geography, and joint author oi f'racticol Kxerciso 
in GfOffraphy. At tlie time of hit death he wni actively occupied with pknfi 
for eKtending the worl: of the Wiiconiin GKiftraphiciil Society. He wai a 
fifle tjpe of man, inicrrsieid in everytbine that would benefit hifi fellowmen,^ — 
an educator whose Ion will be keenly kU m Wisconsin. 
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aEOGRAPHY IN DETBIOT ELEBUNTABT SCHOOLS 

By Burton A. Barnes 
Principal Gary School, Detroit, Mich. 

AT the beginning of the school year of 1914*1915, Superintendent Charles 
E. Chadsey appointed two committees of teachers and principals to 
revise the cour^ of study in geography in the elementary schools of [Detroit, 
A committee of five worked on the course for the third, fourth and B fifth 
grades, and another group of five revised the course for the A fifth and sixth 
grades- The two committees worked together much of the time to insure 
unity in the result. All the memhers of both committees also kept in close 
touch with the work of other teachers and principals in the system, and with 
the geography in other school systems through courses of study, pamphlets, 
and letters for which the committee are indebted to school people in various 
parts of the country. 

Outlive by Grades 

Thin! Grade — B class: 

L The development of some geographic concepts 
II. Home Geography 
1. Study of a farm 

Third grade — A class: 
I. Home geography 

1. Detroit 

2. Wayne County 
3- Michigan 

Fourth grade — B class: 

I. The earth as a whole 

II. North America as a whole 

III. The United States {New England States. Middle Atlantic States) 

Fourth Grade — ^A class: 

1. The United States (Southern States, North Central States, Plateau 
States, Pacific States) 

Fifth grade — B class: 
L Europe 
IL Canada 

Fifth grade — ^A class: 
I. South America 
IT, Mexico 
IIL Panama Canal 

IV. Africa 

V. Australia 
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Suih «!><)«— B v\ma: 
L Am 

ir lt\axidi of the Paci^ 
III. Europe (Souihcm Kumpe nnd Rtim«) 

Slvth gnul^--A d»«: 

L Europe (Nortlicn t^urope, cmiltins Rufsia) 
II, Th« United Stntrs 

It will be MCed that, as fet> no new work in ceoErnpHy- tua been pro- 
vided above the A da», cixth Krade. Pcnnerly the courte extcnd<4 ikrouftb 
the B seventh, llie difinjEe wm rtiJuJe becautc che Junior Hiizh Scltoolt are 
bein^ mptk^ly npmni in r>rin)ir, tnd fhr promotion intn the Junior Hi^ 
cocno ai tlic end of t)ir %Utlj* It in pn^Uc tfiat Mrrtliiil tllc »cki two jean 
ft nftore advanced courvf in indtjitrinl tnd commercisl ecoeniph]: will be pro- 
vided to follow the vtY>Tk outlined in ih,i» cour^ ol vtudf. 

The iniroduclion to tW new course of vludy n > niinLi;J of mcibodii of 
tradiinc Ecography « they hfl*c been evolved in Dctroii, The follmving 
(|uotation from the ^jrsi pji}^ i>f tKc introducrinn c^vc» in briet what l» en 
Urged upon in the next twefve pa^es of (he book. 

"In tite study of geography there are two things co understand : 

I. Maps 

II. KvtATlONS SiTTWILBN NaTUIUL CoKTROU AND LiPX RnPOVUS 

In ihe «dioo]-room, the study of nwp* and of relation* betwewi controU 
■nd trspunvc*, i« ramVd on hy drrllinR. hy i-sthrrini^ mcrrrrial on tnpin. and hf' 
folving pfohterrrt. An innly\is rrf thrv three iciivitin as pAtticipated in by 
erouiHL of cbfldrm studytni; ^roi-rjiph) ihowv certain powers, «kilE^ habits 
tefcieb a pupil should develop. Thtsc powera, «kiU«i hAbitf are the tp^i^c rt- 
tullt which tre to bf u*ed a« aims by teachen and pupiU. In learninff, then, 
to nndentand mapt and relatioM between natural ccntroU and Life re«pona«t, 
t)i^ pupil %himld: 

L Vimalize maiiQ, and locate tlic points liiitcd under '*Miliimuin Ft' 
sentiali In Locatrao" 

^. Gather eroeraphkal mAtcria] 
J* Orf^niie S'^^^'P^^'^'^ material 
4> Acquire genrral information 

5. Disaiver pjuMcira 

6. Solve problem* 

7. Study pvchim 

8. Rc^d books of travel, rrw^i ariiclcs in m&eaxines, a/>d ceographxtl 
matrnal in newipapen 

^, Obser^v grogTsphfcal phenonrtena in the ne]ghborhc»od 
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10, Co-opcmtc with o4hcr» by m&kins reparta to ihc dUi*. or by ttrv- 
ifi£ on coramittect to mvntj^tc tnd rfptxr/' 

Prom the »boT« ttaounon it will b« Men that «a atttvnfic bm be«n made 
in the eaane to ^tufr tprct^ aJn» In the cnchinE of svofnpliy. Et ift Kflltzed 
thai ihi» ittni^pi clora iiot muU m jKijtltintf wtt ^rfiaire, hni «acl» alra fi 
dtBioiMccl at Mine knjcth in the uilroducticn, with ilic hup< that in titar, 
ttachtn vnll be able to ttnttiytc t«ch aim and deeemiine exactly what powers. 
ckiUf, habii» arc to be cnliivii^, nitil co wh4t iJei*fee each H to be cultivated. 
In oeber word^ tbe cOQffe ol «udy h w arranf^d and worded that ii ilcF.ni- 
r>on of aim and limitation of iraininjf, a aiAvociteA by the meaftumment men* 
ju^c to be lenlUecl in goi^n^rhy teaching, ihey mnj gmw fmtn t'nr point of 
view oE ibut course. Ii nuy W that the advuKc m ceuurai?hy iracliini; in the 
nc^ ten ycarr will be broufEbt about through this aiin-anAlyw» vid ibc catab- 
lifhment of jtsndardi and tats. If bo, we are prepared; if nor, we at leaft 
bavf an aid to iht prcwnt day tead^vT. 

la arialning thpw atm*> the trarher ii enoounged to conduct tlw rerita' 
tion, as far a» pmuble, u a diacuvalnn with a purpcw?, raihrr ihan ae r drill. 
The recitation ii conudered aa an opportunity for the tcjucher to aid tlie pupib 
in Icnminc bow to tw^y* <J6operftrive work by conamitteeA of papib who 
prepATp reports to the cUaa on variouf »iibjeets i« cfnpha«i£ed in the fifth and 
iixth gr»de«. In fact, every effort ia xna<de to make the rrcitatroo a iifp actrv- 
ity. In thia regaril, howrver, the cooimittre were vrorttnj under a lonita* 
tion impntcd upnn all counjt^-^f-tiudy makcn m ibr prn^nt tiagc of ptogrtn 
of t<^ichine in the »chool». There it only one activtiy to panicrp4te in, 4z>d 
that i» uciinc around and discuuinf; thlni^. ll la to be hoped thai more 
methodt with manual features will evolve in the near future. 

Wich thia purpoie in view, — making the gcof^rapby recitation a ditcua- 
alon, — the hulk of ihr inairri:i1 in th? cmtrvc is arran^ in ihr form of toptO 
to be diKuMcd in cIvim by td^hci^ iuid pupiU, or of piobleim to be )oh^. 
The topics cxrcnd all ihc way rhmugh the counev The problems beffia in the 
A ^tb. Followinc each topic «nd each problem are referencea to books 
fotind in the tchool building, and aleo to other bt>o1cs found in ih< branch 
public libnric*. In preparing thew librAty referpnrps a committre from the 
Ifbrar}' wurkH in co-<i|^ oration wtth the geoi^raphy committee. Each librarian 
liM a copy tii the cuurac, w that when a child (.xjiucs to the Itbiary looldna 
for material in ccography the librarian knowa what he wonts and why he 
wanta it- 

Th« following quotationn from the course of «tudy wi!l beat explain the 
tnethod of treatment of the topic and of the problem: 

"A topic in elementary geography is usually a descripdon of life rapouMi 
with 90ciie attention to cames. In the lower gradw the life side [« to be em- 
phanced, bqt in the upper grades ^ underlying natural cxusea of life condi- 
t^om dexrib&J should often be emphasised/' 
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"A prcblffn in fjeography is a quotion iht an%'jnr to wfaicb expr 
cptxal rd«tion bftvrrtn nntunil a>niroU nnd life re^otcv'* 

A TwtcAL Topic- (TiiiitD ch-xde— B cLA«t) 

Sttidy thf pruduciiim uJ whcxt fnxn the prcpxration mf ili« kthI in lik c^n* 
lumprioo ju food. 

<a] Pkm-ins 

(b) HftTTOWtDJC 

(c) Sowift2 — sttd drilk 

(d) H«nT^fnjE 

2. Thrc»hinc 
(a} Grain !;hippod to mill 

(b) Siraw umi for beddiiis vtock 

(•) Tfiosportfltfon 

1. Hou? <s] Wac^: (b) Rail; <c] Wairr. 
2: Wbtrcf (a) To store; (b) To uur homes. 

Su£ccJtLon: Picture) of fanning ioipkincntt may be ttxA to 
advartmi^, 
(f) Fiel4 Wnrk (opiional) 

1. r:i;«niinr a f[AtA&n In prrparnrun lor p)witin|t 
2- A viiii to ft flmiT fiull 

3. A viut to a fcnxcrr «iorc 

4. A vinit 10 a market 

(e) Stcreopiicoo Lea«ofi on Wl^^t 

See literature «1ide( for todal side of Jarmtn^ 
Rgfertntn — Tarr *V MeMuny, Book 1, paf[ti 6T-75 

Wim!oH\ Book I, psEfi 2v?, ^»-63, 9-13, 4+45 
Wimlow, Bock 11. pact 134 
Carpenter'^ North AmeriMH Chnptfr XXII 
Storic* n» Ccrtintry Lite, pngw \^\1, 26-27, 72-77, «2-$ft, S9-95 
How Wc Are l'>cl, patf^ 7-17 
Agrieultuff for Rfsinnrnt, pn^es 2t(»-217. t63-167 

A TyriCAL TRoaLEH (Swth ouadb— A cu^ss) 

'Give reuon* for the eoaini«rciftl aciii inJuMnal izrourtH of EitfElAnd." 

1. Position. Mtdilli? of the land hemicphfre. See ^lobe and map of 
rbe world. 

2. Cliararter of ttir people. Noted for their energy and intelUacncc 
Skilled tvorkmcA 

3, Coastline iriei>vtar. Manp fine, ileep Carbon. See map. 

4, Ctiraste. Weiterl^ winds ciusc a mild, damp dinute favorable to 
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ihe mainifaciim ol coctoci. See dSnute ooaps. Harbon open til 
the jmr. 

5, SiiHac«. Mocily tow plain. RailroatU ^4 cinols t^iif built. Set 
phytic^ m«p. 

6- Min«TflJ ptocttco. C<ii), iron, limotom nnr nch other «n<l not 

thr ffsi. Sw taap of th« diUTibuiion of minerals, 
7. lUvr mticriiL E«i^ co obtva. 

S, Smallnrff of couiury. Fanory near coaI fvldt ami nor ihippfiis 
point 

9, Rrady inirteL Coloitirf, 

10. Fi»keric*. 

R*/frtf«ff/--Dod)K. pi(?» 226. 227, 229, 230 
Tan, pajM 263 270 
CarpeniCT, P<tC^ S7-M 
\Vintlow, Rook IV. pjtgec ld-24 
RHehsni, pigc«a7, 303 

I^ihr^fy Rtftrfnc€t — AQen, lE^usrrisd Siudtfi, EMrope^ p»ife 73 
AHuiK, Commrroal Grcgnphy, pJiRP 1^.^ 
Rrdniy, Coiiiincrctal C>cosraph>', pofCf^ 2%h 297 

To provi<tc Jor ^tudcity m thr coufk, bccatwe it i« to be med with 
cUiffi£% of chrWrcn iindcr varymg {:i>nditionF in fl Ursfc dtj, the mot^ import 
not topics anii prciblr*mv iiff *t*rrfrf. The*^ surr^il Topics «rd prahlcnw are 
ihr iiuiiiittum carniijiJi In uonteni wwL 

Tlic In^t counc of Kiu<Iy in Detroit put cimiidcrablc onplttab on trpc 
studin. Pfcvioiislf ihcrc had been too much cfupfiasis on map ftudy. Aft a 
mault oi the oinphasit on type stud[«« the icachirj^ had qwunjE awoj tnvn map 
work too fir, and puptli utr« fottnd «urpriting1y wea)c in tbe locarian of ritivt 
like New ^'cfk cr Chic*flo- To ofFtrt thi( tendency o^ cairlrtf mntmr wort 
ro atnorb s\\ \\\r timi* of rU^Mv, % \vil of miniinum mentiab In location vrtt 
prepared. EulIi puint of lucutiori iv^ cafeiully discusM^J by the comniilTCC 
beffrrc ii w.m plactd b the list, Tlie qucstiun iikcJ waj. "Mas rfxia plac« any 
direct rrlaiion lo u> here in Detroit?" A place once put in the Uk it «- 
pnrcd in all iuctcrdirig duMa, eo that the liM for the sixth grade — A cIsm — 
contains all the mifiiinum essenciolf oi the coutM^i 

Sixth cjiadb— A ci-*sa— Minimum Essbktuli is Location 

Pupil* should be able to locate on an iinUttercd mip thf point* Iked 
below: 

Noith Amenca. South America, Eorope, A*ia, Africa, AuitraLu. 

AtUnTic Ouean, Pacific Ocean, Arctic Ocein, Anurctic Oaan, Indian 
Ocean. 
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Unile^l St«te:f. Cannia. Mexico, Ccficral Ainmcii. 
All of the f^9tc« of t'nv {Jt%ti>n. Altska, District ci CotumbJA, and Cubi. 
Gulf of Sr t^vrrcnc^, GuU of Mexico. Sa^n Fnnci^co Ba/, Poget Sounds 
CtiRwjketk« Buy, Hu«li«n Bay, 

Rotky Mb., Appal ju-liiiin Mr*,, Pike'i Peak. Mt. W»tiinat™i. Adimei- 

Detroit Rrver. St. l^wr«ncc River, Mif«ii*ippi Kireft Columbin Kiver, 
Ohio River. Aliskiuh River, ihc Rio Gmndt, Colondo River, HtJ<lf<4i Rivrr, 
Soo Canal, Erie Canal, PviAma CaAal^ NtaiEara Fsills. 

Ijike SiijrrriuT, t^lr Attcbigan, Lske Huron, L^f Si. Clsir, Lake Eric^ 
L4J1C Onr^rio. Ldkc Chaniplatn. 

VcUow^stvne Park. Vosemitc Park, Grand Canyon. 

Uftmt. Jfosioo, New York, Philad^lphin, Pittsburg, WnshinjEton, New 
Ofieinfi, Gslvc4ron, Chicico, St. LouU, Clci-clanci, Buf^o, Cincinnftti, 
Minneipnlit, St. Pnul, Diiluth, Denver. Salt L*kir City, Sm Franciaco, 
£eaitlev Lot Angfles. IfaJtiinorv, HHvina. 

LuiMni;. Jjtcksoi;. Ponruit^, Pon Ilurun, VprnUmi, AnD Arbor, Mt> 
derocnv. Monrw. Grand Ropidst, K^lamav^oo. Alpena, Travcr^f Citf, Sault 
£te. Marie, i-JKniiaba, Mnrcturttc, Houfhton, ironwood, Sagiflaiv, U^y City. 

Toronto, Montreal, Quebec, WmnipcK, VincDiiver, 

Bu«nw Air«, Ria Jc Janeim, Valpflratto, Aniirs Mfv, Aniayrin Rivw, 
Orinoco Rirei. Cape Hmri, Arf^niini, Bra/i^ Chile* Colitnibl^. 

Sxttx CanAl. frlraat nl Gibraltar. ModitcnaiKon Sea, Red Se&i Eopt, 
the Sfthinit i>t. Helens, Cnpe of Good Hope, Cupe Town, Atcxandrii, C«iro» 
Nile River, Ni^er River, Con^^o River, Zon^bezi River. 

Canberra, Sj'dnc>, Melbourne, Ma^vniiAn lidandi, E»l Indies, The 
Philippine. New Z^alnnJ, 

J;ipan. Oii^iji. fm\ia. Sibirrij, Caspian Sea, Dead Seal, [EimuUya Mt>^ 
Mt. Eivrcst, Pekin. Bombay, CaiculU, Toklo, Vokohaiiia, Hone KocifE, 
Vladivostolc- Manila, Honolulu. Jcrvfttlem, YanfTiie Rtvtr, Ho«ng Hot 
^ Gantcts Rivcft KuphraCe« River. 

^L^ ALHuia-Hunuary , Belcium* f^iielAfii^i IieUnd. DcnrnArlc, France, Gcr- 
^^Ejbiy. Greece. Itilr, NcthciUnda. Norwart Ponu&iI> KuHia, Scotland, 
^Hpwn, Snvden, Swntwibnd, Torke>', Wiles, Snlkan Penin*MU. 

H Llierpool, London, GIa»roH. Bdml)ur;^h, Dublin, Bdfsft, The Hazuc, 

H Bnttseis^ Paris, Havre, L>"on4, Rome, Venice, tlorence, G^noo, Athena, Con- 

^ stantjoople, Vienna, Geneva. Berlin, Hamburg, Brem«n. Cologne, Perro([nid, 

. WMiaw, Mo«COTv-, Odeium, Madrid. 

■ North Sen, Baltic S?a, Black Sea, Adriatic Sea, English Channel, D«r- 

F dftmlka. 

L Tbamo Rwr, Rhuie Rhrcr, Seine River, Danube River, Volga Rivtt, 

m A]p» Mcs., Mt. Blanc, Mt. Vrnvius. 

H \f aiernl for a Detroit Da) is provided in each of the upper ka^o, and 

H cwnparinns with home condittom are often 'uet^ied. In re»p«cl 10 local 
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lEvocT^hy. however, the cotirtc fbim the vmkncM of prc»eni .\incriciA 
ccHirMS ci dtudy. We hirr no text book vihtch proftcTty cmplioMfct Dctroir 
ami Jblichi^n. AIL the rtivttrttx% rmi» hr nude ro books whidi un pnnicd 
fu ieW m all wiion* ot iht country, and iw matwr what maf be w^d ibout 
ctiunnt »f <iE]dx drirrmir^irif ihe chirancf nl tlv rnci'hi»t« ratbrr ituui thr 
<icxi'Ixxik» Jcccrn^inine the chdnujter of the count of u\jii>k the intih i^iiuirtf 
thftt when you are Er^Lmt; a o>ur»r ut ft\)dy you are sikackled Sy the boolo. 
Kudi ctiy should liavr 1I9 wvn IcskAkkAl wnttcn Irom it» own vievk-pjrnt, be* 
caiue the view-poinl oi the conninunil) it a large part of the Svofcraphy vi thai 
community. Th'« U nne of the bifz srepc in advance which geograiih^' teach- 
in|{ in ihk rountfj uiu^i muke tn che fuiuie. 



THE MAKING OF A GKHAT MODERN HARBOR^ UVEitPOOL 

By K. W. I>ivia*on 
(>Oilo»h, \Vfa, 

7'ibe J^^^/ it qniU t^mm^n ^wioitf adulit, ^tnJ pariicnUrly prtfot^nt 
Amcttf pupiU, thai tkr grr^rt kif^^ri 0/ ihf wcriii arf thi1ii''f'nui^f; thM 
man hat fnlj ta nir thtm pntftu/tHf ttt fc/ ftK^t tktm. Fnt f^nftt r^Mttf 
thai rrm *a rxcrUrnt ttatnral harhttr tUM^ty rr^tiirrs mifthns e/ Mian of 
9mtiay i't fil it for tW litnttnJi f?f rnvJera C9tnmrr€r. from §0 /o JOO ntiV- 
/r«n didifffi tun^r t^rit cxprntlrfS oj< ikr iiftfinMitm<fii frf manf 9f iht g^etd 
RttrfrpNtn karh^rj. The i^He>ti.*iKt /ffj**r jfje/* en att^Uftt of tkr mrlkoAi ^ 
tt^hkh Lkrrf^nVt tti'O huittirtJ mi/fjOfl JtiiiV Atfrfrfir Inu Aim IrtiUtht fo k$ 
frfS^nt high rffUiencf. — ZdU^r^ 

UP to ihc tjkI of file ciVitrcnth \:cniufy the ixirt of Ll^^rp^jl had been im* 
proved but littk. The harbor wa* sliallow ; the wirchoiisc*, ilr>' docki. 
and freiKhi docks were few in number, poor in construction, and entirely in- 
odequnre. It «-:u out of the question far privaie individuals 10 aMiinie ttie 
nvslc of orentive improvcmrntfi^ and corporationa hid nni rettf^hed their ptv««u 
CommLinrlinj: pn*iiif>n. It hc(*»mr nerr«wir^', therrfoiT, for the ntj to impfove 
t)ie KatIkk a* a it^'ulai municipal duty. A few docks were Lfuili and trade 
was dntwn in- which not ontv P^id ilie loicreir on the sum iovc»tcd and tlic 
CMt oi niAinfcnftirce, bai left a Urge ^hutplin. Ou! of ih^ diipoia] of ihi> mir- 
plu» — (it Witt «»<sl in the end to build Si, GeortrV Hnll)— grew a ieri« of 
disputes whicli ^trre nz^ravated by the Mant^hoter motvhamf 

Tlic final retiilr ol the diijnHe* w:i» the ir-»t*g* «f a Parlianitntary Act 
in 1857 which created the Meniey DiiLk and (hrhar bnanl. Tn this beard 
was kiiverr rbe complete control of thr driric* anj liarticpi of TiverpcKiL h wa» 
incorporated, like iny corporation, with the power to bold i^roperty and innfr- 
act buunc»s, Lnciudinz the richt to niise money hy ttie i^ue of bonds. Thi* 
onE>n'>^'>tion is compoted of twenty-ejgbi memben, fmir of whom are ap- 
p<)inted b)- the nirion^ icovcrnnoeni, while tlie other tweiii)''foi:r jLte elected 
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H^ tho« nti^ns of Uvfrpoot who pay d«c^ ra?«. Irt puchonty induda tbe 
HalMoluTr cor\trol <ji all dock dar«» niCef> and foes, harbor li|]^tE- clrtds^'^fl^f "i*! 

alt dock improvrniFiita. The Beard «ervM i^tfiotl pay-, and mf^raber»hip mi i; 

i* (Yiii^jilrrrd one oi ihc crcaicM Iionors wKich can bt <onf«rrrd upon a Liver- 
I pool h*i>if>c» nian, 

B WTifn this Board took control of tSc aHairtol Liverpool harbor It iaccd 
Hjour obctodcf to turrhfi cooimrrcial dcv^dcipment. ( I ) Jlic ntuarv of cbe 
VMencf Rrvcr, upon which Liverpool in %iviand, wtu tiilcii with t-hnnj^inft 

currenrt vrhJch drpci4iTed bare in the harbor and ihr Grvai Bar at th« n>ouTh 

I of ihc \Irrfry. 
(2) Tlic KraviniE ducka^ wa» limlud and in poor awditian. 
(3) The vrarchoiuc* were ^iroay atructurci and were tocally inadc<- 
qute. 
(4) The tide rose and feU in the harbor fo ihe extent o( thirty leet. 
^, The fii^c <Irfcct has contmued io be, in tpite of <-an:fuI and Kientiftc 
dtedpntE. a i>rrat clieck to rhr irte of the river at all lids. At pment. how- 
ever» the Board m^tintiini a lhiri>-fivc tool channel across ihe Great Uar, 
which iWwn the l.iiccvr vc»el« to cn» for several hours before and Jiftcr 
flood tfJe- Since l«S^» the Honrd has kept a powerful flcei of dredeea alnyjst 
eomtanily at work removin|[ the ^hjftirii£ sandi. In 1909 the Board htA bvilt 
at an e^t^nse <^f $750,000, a twJn wrew, ftelf'propeltin;^ dredj;;^ capable of lill' 
J^inif itielf with 10.000 font of and in oni^ hour. Thu dredge :tlnne remoi-ed 
^firore th.in i'XOOD,000 iotk dnnne :hc year 1913. \t\ adilliinn lo thui btxtt 
the Board maintatrv four oihci poucrftil dredpca. Uurirg the fiscal year 
^ cndiDj- July L 1912. more ihun 16300,000 ion> of »and were removed. 

W Tlie iXik and Harbor Bouid handled il» pmblem o! liaitlrd and tude- 

^uaie eravLnc dockasc In the aamc eoatprelieniive manner in which it handled 
the rfiiftin^ fondj. Tnday the UoarJ control* sixteen tnictly modern sravins 
dofks. 

The IToard's rhird problem^ that of inadtqujitc freiebt accnmmodatvan, 
in un eqiudiv efficirnE ninnner. TV creM warehouse*) in con- 
all the docks are noxv pquil to the demunil) of Liverpool'^ co6i- 
[•merce. and are lilted with (he moAt n^odern bandlfoft maclrinerr. For in* 
Manor, thr Toharco warrhouw at ihe Stanley DtK-fc is ctaimed in be rhr birn- 
rat wireWisc in ibr hr^iid, — 723 feet in lenglbs 165 feet wide, and rhirtrni 
iBtorics hifil]. with 4 floor irca of thirty-alx acrea and « capacity ol 66,000 hoev 
headi. ft i3 lighted tlTrcirKbout by electndty nnd ts supplied with all thr latrtt 
devi«c» Un hnniltin]; carijpx The wool warehcni^f hai an actual storage 
capftdty of 100,000 halec Tbe cattle trade u mainly handled at the Birket)' 
^ bead dncka, wherr ihr fariliiirc for rannjt for drro^ tneat, at well ttr, Utr live 
H cattle are (laintcd to br (lie fnrsi tn the woiUL 

H The masterpiece of the Dock and Harbor Board, however, tt m work 
" in deaiin^ with the problem whtdt vm raisrd by the lhirt>' f'i*t tide, — that 
of pasvncct and firigbc dockacc. The tide brouicht into tuc a unit^ue iiptem 
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oJ docL* for the loading uiJ iinloftling of rnwl*. Tlkcrc irr iwo dniEnn 
tfpa oi docki: one b itfcd for the jr^aecozia Itncm, and Uic otlufT by die 
fnigbt boats. For the ditclun-e of paMcnfera the linen uw floiiin^ tandinc 
itase*. The laiEeit vt^^t Prinee*« Luidrng, which vta* built in 1907, U 2463 
fwe in lernth. It U cupported by iron pontoom, hdd in potibon by cighl 
hingn! hridifrK mnnrfrrd wrrh thr ma^'ftlan^. 

In otticr to iatli£« vrliii a arcat psiii thr ticpruviTncnt in the frr>Khl 
dodb ha» plftytd in Liverpool'' coim&ercial siu^vth, one muK Ani b^FC 40 
idea oi tbe irre^t problem of the tide^ It ivaj not dto^thcr a que»iion of 
water depth. It wa* obviouily iinuific to allou- a retMl to r«ii vpoci the hoe- 
torn twice a day ae low tide wiihout fupiiort. Yet. even if a sufficient depth 
of wairr vrvi mainraEned, the fact that a vtwl rav and fell thirty feet twkv 9 
dyty u'uuIJ ^seaily tnteHcie with UuuliniE and untcsiding. 

The solution of the problem was the invention of on c^iaaiTc L?ve>pool 
cnffinc^. ^o, more thmt o cmiiiTy see, drew the fint plan oj the t>de docks. 
These dock« are built on the principle oi o\tt locbt. ^\^en 1 ship cnten ooe of 
the docks at ffood ti4e> gatet are clowd behind it and i)tu4, hy meant of the coB' 
Stan: water-level which the gate* maintain, practically all the adrantagec oi a 
tidelm harbiir are ahijtincd- Whm the diip it Teady to \avt her doffc, the 
WAicr-lcvd if^ lowered to ihai of the cnitsfde harbor. In this waj the IokIbik 
And unloodine of ship» is ercatti' lacilitated. 

As m the «»» of drrJt^'n^ and ^nvint? docltage, the Board ^^ node 
very catcn»ive trnprovcmenb in the frcii:lit dockv At present it eootrob 23 
doA% whofc vraler am is 560 octci, and who*e quayasc is 27 nvtes, reprt- 
Mntin£ an outlny of flpproxinutely $200,000,000. In 1907 under pennimn 
of ParliAnient, ihe Ikiard bessn the oori«trxiction of the Urie^t of the uret 
docks. Thin h of fntch nzf as 10 Accommodace four ^hvpfa with fenjsth^ up to 
1100 feet and of r20-f4«>f hr:irTr The co^r wa* P16.000,000: it^ tr^fo alceie 
coirins $8,000,000. Thf Hoard itanrd work on the Gladstone Dock in 1908, 
AuthoriKini; for it» conjtructitm About $35,000,000. 

At pretrni the Bo'jrd Ha\ Miprrvkinn ovrr thr emirr h^trhot of f-ivrrpool, 
ivhich includer the docL« un ihc Birkenhead side of the harbor. ThL itrcai 
hartor has a water area of 4090 actts, and an averaec roid-^treun depth of AQ 
feet. In 1913 tt handled cxpwrti and unporti amountmR to theenoemouf nun 
of 2,000 ntUlion dollAn. 

Throu£h its far AJ^hicd pcdio' and improvements the Dock and Harbor 
Board has raited Liverpool to the po^iiion of lh« fourih world port m the 
value of coninierce. Staninc ii*ith a fthiillow, bar-lilled harbor thr Board hu 
produced a hattor that witl easily Hoat the largest vessets. Given a feur 
poorly Ffjutpped dock* ami warcftt»i>ca ic Itat priduced model hailwr fanlt- 
tirs, U hflK ^ven 10 the harlior n tel of dockii and wnrehnu>r« of the mint dur*- 
Mc construction. — dock) nod quay waIIs of masonty or concrete; siteids and 
warehouses of tteel, stone, or brick, — and ha£ connecrrd the whole syvtem of 
docks and warehouses with the national railwa>« by an eightT-mile ekdric 
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ral]wa>'- Ttic IvuJ aic4 of tiitr Dock E^uce \\s^ brtvi incrcourd froni a frvr 
Sinill llo]dtnt» 10 1,677 sj^tca. The gcncnd rccclpit of ihr BcuM fron; tbc 
docks rcadi narly S1D,000,000 a rtar. Throush ^U mcchod of improve- 
ment and manni:eaii!ri the Mctfcy Dock and Harbor Board haa in 56 y«ax» 
raurd Liverpool 10 one of r^c grtat world ports, a port wbich always kcppt a 

I few jT<n ahwd of tbr drnjindt of commttKt both irt nxv and cafiacitf oJ ac- 
cutDiBudaiiofii. 



The DfTflopinent of Commrrnal Pons, liy J. P. Goode. 

An liupcction of European VctiK hy J. A. Conij. 

Mow CttDmcxdal &u<cr^ may be obtained for I^adclpliia. 

Hoii7< of Commom, Accounts and Papery Vol. 63* 

Report on European Dock Yards, b^ Philip Hichbom, U. S, N. 

Annual SuteiBcac ol Navigation in the United Kingdom. 
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IN A new liixdi, entitled Grftgraphkal J%peeti of Buftart ProJrUntt. Marion 
L Ncwbiein, editor ot the Scottish Gcogiyiplikiil Mjgi/inc, dlscuwc* tl>c 
r»6tt\ cbaraneri^Eics of the Balkan peoples. 'Vhc folbwioe p6iafiTaph» arc 
e;t(erpts ftooi the book, ihovgh, in ra&it cases eon^idenibly abridi^. 

Balkan i^tnptn. — Apart from the representatives of alien peoples, of 
which the Armenians and the Jews ure the mosi numerous, there art in ibe 
p>cnA«uJa no lew tkan ^ix f^parate rocevv These Are the Albanians ; the Vlachs 
ot noinaid »|jepherd*^u*ua!ly regntded a» at leatt nearly akin to the Kaun)«n< 
iam; the Gtcrku; the Srrh*: thp Bij]itAt«; and rJjr Owninli Tnrtv In snme 
partK oif fhc poiinsula, nnfabi) in MacedonU, all «ix races are rcprevnied, 

Al^amams.'^t h eiiccedingly diffiailt ro nnftfce x nation out of a pef»ple 
whose chief Hniu«en>rtil is to fihoot iheir own hrethre^, niembrr^ of rival 
dans at M£hC' Tf^c v^^iiiic, whkh Iv londuacd Aicoidini- t^ very Mrict rules, 
is undoubtedly one o( a moit rSrillini; nature^*far superior, one wo«ild 
imagine, 10 fox hun tine in excitement; but \l scaicely conduces either to 
Bociai «tiibiljty or to social development, and one can hardly blame the Serb« 
for frelini£ that ti i« LinrrsHmnblr that ihey shou]d br »hiit mir frnm the Ad- 
riartc h\ order to provide the Albanians wirh e;(ten&ive rmvi'hi^ntinc co^eri«L 
There i». further, no eviilence iliai the Albaniam want to be a nation, while 
one would »uppcne ihit with ludiciooi treatment ther mii^t well, like the 
HiiElUand<r« of i^cotland, became useful elements in another nation. 

The Albanians arc i^nerafly rntra^cd in the paitoral induKtrr, sheqi nrtd 
pMis. as H'Hi to he eipefie^ ondrr ihp phytEral vid roMtomir condiiiont, pre- 
dofciniifinEE- The i^eneial insecurity and tlie dif^culty of cofnmuntcntioo 
mako trade inaismfkant. and the dcmaads of the people ate snualL 
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Ai iWec ti Uitltr ^ovemmmt, and juitirr U coniincd n> ihe- rau^i nkfthod 
xA tbr blood fciMl, ihc faioil/ lie is nrccwLril) MninSi uid the family — >in cbc 
ptftnarchni tenttt oc^rupict a fonLHc<l dwHlin^, ptrpciuatly prepared foe a 

Tkf yjaekr. — Thv \'lndw »n — of wttt — nomad tbepherds, havm^ coB' 
ponry hfmv^ hmh in rhe rnoiinuin<. whcr? thry pn* (he wanner prrkMl, itnd 
in tbr iiUiiis iixiftliti ot iittrinir* vrlirrr iticy ?4>"id ibr mmtrr. Tbr Vtw^ 
w\km keep <hi» pritoitKx iMroaduni own no mouniain-paslura uf thdi mvn, 
and rhe incrcaiirt: itnu an* s lETcat obitKic to thdr prcMpcriiy. 'llic rttuli 
it that they tenij more and tiiofe lo lofe ihctr chnfKlerii^ 0ofii:kdt»m, ami 
«t<ilc dowo in villaiEea. 

7*^ Stf^r^ — Serbia k an nftTicuthiraT and patrornt caa(nr7, wbosr pro- 
plr are prodomininily, ihoufb 10 a dncrr^ou rxtmc cneacrd an rlir bnd. 
OvriniE 10 the marked aubdivtiton of che land, tlterc ts r>o p<auxrAn, ihoueli 
then b lUtle vrcdtfi. All the attnlmtet of a democratic agncultiiral con- 

Serbla'fi amtkitinnK in <hf direction of the Adriatic were frustrated bf 
chf Powrtx. who insiiTrd upon rhe erertban of an fndrpendenr Alhnria, arvl 
thuk ii>nLrritr.iCed tbc H^iraEioiiti of Serbia, Dul£an'a, and Grtecf tilikjc uii tbc 
^onh'Wc^^tIIl corner of ihc Acuran- This led, naturallj cnouicK to ^uarrcbi 
amonK the rhree larger lUlban Staler und whilf Serbia uid Grrecr a^md to 
odjui^ the quc^tionfi at jifue between them* tlirir uttlement w« lo «oiDe ex* 
tent at rhe rvpen:« of Rulgafiq, whoir dUippoinmienr led her into ihr «horT, 
and tn her dif»croiifi, campaign of I^M. 

Amuti^ Serrbia'v iinpun^mi marLcth for bci livestock are Naples and 
Genoa. She vrani». and wanti intcnsrlv, Co incrcox her trade vriiU Italy, to 
Mlow « line of devclopnicni whieb would diminish liik of fricticn dther 
vrith Gtccc? or with Hulgaria. 

Tk4 <ffy^i*.— 'The Greek* have a (doHous Kiexai^^ tradition, and a rk)( 
l^ui^uace, inrh a Mn^lr alphabri. Tliere are >v'VL'Ta] Albanian alpliabeCL 
Puriliei, thrii cnnmercial rclationi make their lancua^e of importance outndc 
the limits of their o^n race, a marked contrnit to the Albnniai^*, Rnte^ne wbom 
the dialect of the nortlicrn firoupii dof« not even suffice for L^mniuniration 
with Ihc louthcn one*- and iet useless for wider purpi»n. The iiiikinp oi ih« 
old Aegean conrinent hai f[i\tn to Greeee tijat facility of onrnmuniratirm 
^hicb it drnje<f to thi* orhr-r Siatn. Her duFiny lis upnn ihe Jtest, fct it n ifie 
fea w\\k\i baa uiadt: her pouihk and therefore her demand is ever for iDore 
And more co<i5t-line. 

The- Turks. — To the ccoflnipher rh« cxpulclon of the Turk from xhe 
penincola ca^ be jmiified on rhe sround ihar he hut failed m titiliac the Innd 
tviiich he has held 10 Ions. *^ ^" ^^^ e^oattd nJone> fir Ua» bnn witbui 
the penin»da a panudte, chiefly upon the plou^hinf- peaflant. aod the effect baa 
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hcttt to implint in iht mtnJ of ihar pcsfvtt n pAt^Jon for flj^iculmrc, for the 
umlHTurtirJ puuMuon ai a putrh of frntvuld, which li prcibabi)' a» Atroiig hm 
u it hu crcr becrt in tbr woiUL 
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3c pijiniod to sugftr b«cc» arc 1 
plo^^'<^ ftbf>jt tcfi inch(» deep in the fall if po^blc. Su);i: bf«ts 
rtquirv iWvpci plowing ih^m moit crop*. In ihc ipruig ili« groun<i u h;u- 
raiA«d, and rl>r brrt &er<l j< <ttcn dnIlfrJ in n>w« flght^rn inebf* npin, ru^mt^ 
^K nf irfd Irinit drillcHl Iw r^+i arrr. Tlir hrri *<ti1 is nhIaio^■t by xht 
T} Uoiu Gci[utJi)' iind Auttrik, hi^iI aulJ lu tlir fiiiiirr» at 4.u>t. usually 
tO) c<mi* per pound. When the ktli arc up and ^how the tliird or fourth 
lc«i chc>' Art ''thinned." ItAvinz ane becc in a place tifufyt rnchirt aparL The 
\tartt M the bnts natl^ci the tu^r tram itie atmotphere by tlw aid of the 
linhi and d<pour ihr fufpir in^ihe root, none of ii coniniE frotn rhr «Kh hence 
thf fields arr krpt dr*r <*{ wreiis !«id W* urowiK. wlit*i» would i*hjiiif ihe 
bee(!i and reduce thru ^uicjir tument. Mcut llelii?^ ojc^ eul^ivined ^vrral liuica 
durinff the season And hoed b^ hand at least cwicc. The beeU uMially bcsin 
to tipen about ihr Krtt ct ii^rptmiHcr^ and wmplcs arr token every week by the 
factory to dcterwjnr ^htn ihf beets are re*dy to be pulled- When the heeti 
arv npe at detern^ined by the te&rs, L e., when the percental of ttx^pa n liigb 
enough- the b«en :irr plowird up. 

Two factors art comidertd before the foctoiy inatrucw (he farmer to 
plow np hi* beeti, fmi, the per cent of tu;ar in tlje beet; *et'ond, the purirr of 
fhr brrr. Ry the poriiy i< me:int tlxr amouni nf uitftr m thr hrtf a« com* 
pared with the toul Amount of mIi^ pioirni. Ccnuinrd tn the- beet arc wh- 
Mancn if] wiution other thtm »uirar. aa porceina, nritneenoui matters, ct& It 
H the prewnce of the*e luh^tancc* tbut makc^ luear cxEraclion expennvr, They 
flJto decrease the :iinount oJ tu^ar that can be extracted, at tbe«e in^uritic* 
muat not pitt into the tng;a. Beett mu£C have at lead an SO per cent purity 10 
he ftx for wgar mating. Aftrr (he hert* stTe plowrd nut the mps arc nit off 
Juii belou' llic iTowii of the bcc^ *o u to rciuu^e anj' poftlon which Kre^* 
above the sround ia sadi iTortion of the brct conEains but a very imall per- 
centage oi Rucnr. Thin it the firtc and only time the beeb or tbf'ir product 
are lo^jched by human handfi until alter the Hick of liuear hiu been cptncd at 
the place of consumption. Samples an? taien hy the factory from each wajzor 
load of h*et» deltvered b>^ the fanners, and oomTind to thr brrr lahnmrory, 
wliere it i% tpirrd iar iti «ntar amient and puitly. Tile Tillncr^ ictciTe fiity 
cenca per tim aiditionil for all beets cofins over sixteen per cent in 5u^r. 

The brctt arc «torrd at the factory '» f^ur 1on;c thed». from whkh they 
are fJumc<i into the factory a« needed, 'I'hey are ffiven a thorQugh wa»hins 
hdott being sliced. 

FrocD tlte wetgbine scale die berti pat& to the «lWr) wherv with trtaA^j^ 
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liT knivM they sre cut incn lonK tiendct iMctf vrhk)) look ioni^thkic like 
"ihocKcring" ponvoca. Th<« OJcci drof thioujrH % chuu tnci> i serin of Qltn- 
drical vt?£rii. Afcn puuns t1iiDug:h (ht mdrv Mris of vtscb, the wairr 
ha> boconx rich m n^EAr, vf which It coniaim frocn twdvc to fifteen per cent* 
dcpendinff upoa th« ncftncsn of ih< hctu. Tlic jui>cc it then drawn oft and u 
c«lk)d diffustoa or raw juk«. The boet pulp i» pumpcJ out of thr fxtory 
inco blni> from u.'hicti it ifi frd to atock u wet putp, Hw wftrm raw juice 
drawn fninn rht d^ffkiiion baiirr) » then pump«d into the carbonitfon tanks 
and irutH wtth atumr rrn p«f rrnt milk of Virm, KTom lh« catbonition 
lanki the juxe in forced (hrough filler prmn anj U a^arii ttenied wiili car^ 
boriic icid ira», «c>in Jiltrrrd, and pijtv<« to the nRporatcrM. Urge aJr-ti^c vet- 
sclft m which the joJce h boiled oue jit a low temperature in a partial vacuuoii 
After oonKiderable thickening by tbj« evaporation miAJte cr)'itab begin 
to form. Thf mats oJ cryttalt iroin the vacuum parw with syrup arownd 
them H let nut of iht pant toto a Urgt opm vr«r[, hrnnth whidi art- the 
cenirifugal matliinc*, CentrifucAl foiir drKrs the tyiup m« through ihr 
«crccd hoIc« LrAvine the white crystaU of tuear in a thick layer oci the inner 
surface. Warm dry »*' » drawn through and take* the motiture o«t of the 
mjpu'* whidi in now ready to be put into bags. 



CATTLE IN INDIA AND ITALY 

Tbe place of «tilc in connection with aericulture if very different in 
India irom that which it oompie» in ICuropean countrief- On the other Itand, 
bullocks are universally u«od for a1] operations for which horset or machtorry 
art iiied tn E!iirop«» and the cow and h^r various products are held in «up<r- 
ilitimis e«ccm cver>'wh(riT piirpt on tfie nciithesstrin fnrnncr, Htvi. hioW' 
ever, it rejected a» fotnl abtoluicl^ by Hindixn isid Ur^cly by MohammedaiB 
out of fympathy, ivith the result that breeding, i:raainc, fodder cropa and even 
daarpni; arf gerHrrally neglcoicil- Working bullocks are fed Monchow. but 
cDvfi are left to pi<:k up what chiry fun, and uulen anitnaU are allowed td 
compete for the scattered food avjJUblc in the hot <ei*<Ki, BufTaloe* are 
everpi'hrre in demand fi>r their milk, \\hidi i\ rlclier ilian that nf rows, Ir is 
only la the iTiar^hy tfacf* ihnl they are ii«J lor afirHrulture, No ^AixitTy at- 
taches 10 the buffalo. — I'^oiii the Oxford Survo' of the Brtti^ Enipiic, Vol- 
ume 2. 

The Italian dairy Industry depcnda chiefly oB sheep and cattle* The 
scarcity of cattle, which is more inipoitant in milk productionn ts (juitc evi- 
dent botli in uctuai number and in number relative to the population, when 
compared with vnriau* other European eoiintrie». More than half the total 
mimher at dairy cay\*t. are found in the vallej" "' 'he Po. Of these ottt one- 
fourth are found in L<iinb«rily, where the dcmity ol citilc is ETf«le«- I,«jwet 
Locnbardy, whi'da includes fertile irnciicd p!aina. is the none of moat iniea- 
sin milk production. Owtni: 10 irri|;ation, (our cnps of hay may be obtained 
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aitnuillr and on ctrUin Mdi iuaf Jklilan and Pav^ia, the nombcT lives id 7 
or 8. The quadronck bc-undtd by the rivers 1*icino. Po. and Add«, and the 
parallel running throuEh ^IiUn, U charge tcrij^rd by its diiry tafrniog, llw 
incll: prtNlLiction per unit xtct ot prr nipiu b«injc hicHer rhjui in ainy wher 
pan of rfir world. 

SIlftp arc ihon: ^iSmuiuni in ilir to^thcrn Adnuttc irgiion^ In a yrncral 
iinijr it mar ^ >>'L>d that the numbn of <3irlc per acre decrease* ffoinc from 
north to mhjtIi, w^il« ihe numhcf of f^h^p per acre increases. GoAti also 
■bound in rhe fouihrrn AdriiiEic region- 
Even the mOii modem ajid lip-to-dar^ dsu'rirft of Twly are veT>' modeft 
when compared with the large e*tnMi^hments of other eountnw. AKoiit five- 
lixclu uf ilir lutfll milk piucluuicii \A Inly ti tmned iiiio diccfe. LiuUer, and 
their by^producni. Annong the jii<ni famous of Italian chceso are Straochino^ 
Goil!on7^1a, jiad Grnnn. Siracchinn and Ciorsonzola cheese arc produced 
chteHy it% Lombardy- Cenain let* well known cher»cfi arc made from sherp't 
cnE!k. — From t^e Monthly Bulletin of Azrirulnml Int^^JliKence and Pbnt 
Di«a»rt, July, 1914. 



NEWS NOTES 

THE Geography «cclio<i of the Central A»u>eiAtion of Scknce uid M«lh^ 
matii^ Teachers met ;n Chicaf;o. November 26 and 27. FoUwivm^ 
i« the f TOtfram : 
Geu^nph^' M a Ptcparatitm for Clrtzmnliqi. R- II. WTiitbcrk, Umvcr«ty of 

Wisconsin, 
EooDomic Ifuportaooc of Glaciaeioa, Wna- H. Hans^ NorEhwe«tem Univct- 

«ity. 
Wh«i the Cod [» Gone. What then^ (I1I««»), J. Panle Goode, UniTcnity 

of Chicntfo, 
Svmpohium, ['xiouiiny ir the XejKliins oi GeoKrnphy in ihc HijEh School^ 

1. Follo^^'-up of ihe Wotk. in the Gradea, Mba Zonia Babcri Univer- 
ntY of Chicac<)p 

2. Phy^ioK^J^P^y vid Commn^ial Geogr^hy, Mm A. E. Ailchmi, 
Iowa iitate Teacheri Cclleffe. 

3. Lihftnrorj' jird RpriinTion, Mi« H, Jenotnp, Shartridice H, S,, 
Indiana 

4. DauWf PcritjJs, J. M. I^rltc, JoUct Towtiiihip HicH School. 

5. Trip Arwind the World on lJ»e 40th Parjllcl, D. C, Ridnley, IlL 

State Normal Univer^icj, 
Commiiree Rcpon— Preient Sutm of Ph)'*ioitraphy, C- E, Peet, Lewie 

ln«itute, Chicapi, 
Gtnera] Scierwe in ihc Vtnt Year, J. C, ]ics»ler, MiUikm Un^'er^ty. 
Reactions of Hiw Vt^i StuJftit* tt> Geivrrdl Science, 
\]i» Frances Abbot, Spiirifcf^rld, lit 
Mm Ellen T. Sullivan, la Gmnge^ 111. 
Mil* ^Itia MMwbardt, £vfirciot\, \U. 
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The Kftrntftry mon^r of rfir Jotiin«l of Gct>gnphy nlli be a wpaial 
Minnesota Ncmace, picparcd by Profooor C- J. Poacy of ihc Uiuvdiiir 
ot Minnaon, ukI a oorpt of it»clKT«, cto^rtphcn. wd othcn. It will be 
doubJc the usual am oi the moieiujiic and wiW be a dichlr vdtiAbIc cvHcctidA 
of p«^rt on Minfleco4a ecojn^r* Single copira, 15 ctntsr^cflp^i TOomci; 
10 QT moTf co|i£c« to one auldme. JO mies eadi. Svnd advanct orden txtiy, 
tt tlw cilitiun will be practiodly limited to tlie retculir iKoie ptict Rdmer 
urden. S<c dMinounuimenc in adrertuunc icction of iIuk miKuEine. 



OEOOEAFHIOAX. 0KGANI2ATZ0K8 OONTINUfi TQ XNCEEASE 

Till: North Dakota Coukol or GEOonApitv TBACitns 

A m«ftmti oi tlie icachen of s^^2^"P^y ^^ ^'^ during the wcetvt »e»- 
fini of the North 1>3.ki>iA Kducstionat Aisociaiinn lo rooiider pbit« for the 
bcttctnimt oi thr irachine of tcoEuphy wd for the rn*:">iir«£emrnt id the 
Mudy of the Noitli Dokvta field. Miu:h intcrtM -^ti shwo in t^ plan foi a 
Naticf?d] Council of Gcoaraphy Tochrn, and a Mate council for North Da- 
kota was oT^ani/ed umonc ihow joiniAi; the nnEional ofgoniuLtioTi, The fol- 
lowing officen are cho«n for the initial year: Pretfdent, Howard E. S:n:i|>- 
•Ofi, UoTTei^iiy, Norrh Djikoea; Vio^pretident, Mm Lura Pertine, Valley 
Ctty State Normul; Sevrctary' treasurer, Ml*^ fluldah Wimtcdt \MiKit Stale 
Nvnnal Schtjul. Annua) metlirij^a will he Sirld in adiliatiuQ with the Slate 
Educational Asvociaticn, and an invitation i« e:ctended to all teachers of Keng- 
raphy iind lo all other* eipecially interwred in thU fubject who Ine in North 
Dakota fo conimunicite with the oj^iccrt and to affiliate iheoi»elve± with tlie 
councir HnwAao F„ Si^mpsok. 

fixiNOia Council op GirociurtfY Trac)ieii5 

In July. 1^14, a group of ireoatTiphersH who attended the laence section 
of the National Fclucaiinn Axtoristion *t $\. Paul, ^^Unneil for lite oruKnijta- 
liun of * Na.tjtuml Council of Geography Teachtiv TIlI« plan icir^ved tlie 
cordial approval «f the Aa^ociaiion of American CcouTuphen at ibnr annual 
nrteetins in Chicago in December, 1914. The inauguraiing committte of the 
National Cnvn^il prcpoied the formation of State Council ai Geoi;rap1iy 
Teachers to bring the nuny reachert of ftei-firaphy rhroiishoitr the itate* intn 
cI<Mr touch with the nwvenmir. Wtxs Mni>el C. Stark, of the Illinok Slate 
Nonna! ITnuTnity at Normal. Illinois, ha* been afipointed leader of ihf move- 
tncni f<iT [llmni«- 

1'he cau^e oi ihe Stale Council %vac presented by the chairman »t the 
GMftraphy Section of the High Sohool Conference held at the Univeni^ of 
lUinotf, November 19 and 2f\ j^nil aUci at the Farth SHmce $e<Tion of tIw 
Central Aouiciation of Science and Mathematics Teacliers Jn Chirai^o, Novew* 
ber 26 ami 27- The geographers prevent at tlioc mcetinp icavc he*tty auT>- 
port to the mo^^etucnt. 
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The Naiiornl Cuurtitl lus a y»rl> inmilitnlvp iez of ?l, wliicb in* 
cluJ«a &ub>cii{flion to the Jounul of Gcognipliy, ihr otlEcuil otkhii of the 
conaciL It has b«cn sussesced ihat for ihc prcKni «i kjtit mcmbcn of the 
Utinoi« Cotifici) of Geoffrapliy TcArliCTft ht fiivcn a chaiKc to b«t:oiTic ( 1 ) ju*< 
fMtnbert of the Siflrc Council at :i )«ail>' fer of 25 c«nti^ or <2) botli Sent 
anil SaHonil Council mrmbrn at a ftr of 5l>25, including tubtcnpiion Co the 
Juunial of Gcucriplvy. 

Yotjt name oniJ fee. cilbcr fo; oicmbcrslup In ctic Si«tc CooikiI a% for 
Scale p]i» National mcmbenKip, ma.7 ht sent for the prcirnt to tht ^nirmui 
^of tlie Slate CouncQ. 

Vour ^uifscaBont and cniba-tioiitlc co-opcTAtion in this movcnacnt f«r a 
bigg«r and bcirer Eeograpti)-" aic camc»tij invited. 

Maokl C. Stark. 

Tica SouTHCFN Gkocil\i-iiii: Socitn' 

Plans for tW extciftioci i>! the wo(k of ilic ^ouilicrn Gcosrapliic >ocieiy 
ivere dicciiMcd a1 a nxciine of tht board of dirccion of the 4ociet>' reccnil/ 
in Kfiai^vflle. Dr, C H. Goidon, of the Univmiiy of Tcnm^tficc, prcit- 
d«ni. pr«sidtd over ih* ii>feting, which wax an ent^uua^tic on^ 

kArm.m:cmcnt3 haire Wca prRclic^illv complcced for ihc orsantuuion of a 
branch ai the nxScEy m Na^hviUe- LfEort:* will tho be made to fonn socic- 
titt in ChaiTaflooftLU lleokphis, Atlanta, Neu- Or]r:Lni, Kirmia£hAni and other 
Mil the rn ciiin. 
^H Tht directors aJM dbcusscd the cotirfc of leavrc» and vbatures to he 
jBgivcD at Market HaU dt^ring the u-iiUCT months. The first vitature will 
"^preiaent vieir* of the ^Vllowitofle NaiionaJ park, and tht lecture will he dis 
^.Itvered by Or Ooedon. 

I^P it i« expected that the fim of ch« lectxirea will be pven early m Janu^ 
aiy- 

Thb Virctuia GBncRAPMrc Sociptv 
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Miu Loulit' C\ Kcllr> uf ihe John Mar^all lUi^ School. RiclLaMjnd, 
V«.. prtsidcnr of the >ocicty writer; "VircinU h^ a Gcoen^hic Society and 
Ik0t>c« to do tome Ecod work thi« ycar<" Mr. E. £, SiDith la Mcretaiy. 

MiSSOVU OftOAKIllS 
Editor of the Journal of Geography: 

I was interested to not? in the laxt issue of the Journal of Geocraphf 
that orf*ani«AlionK of geography Kucheni h:id been pfrfectr>ft recently In «ev- 
enkt ft3t«- X,eit you think \rinoiiri h iinprnf^muvr I hxtten to inform ymi 
that the Exerutire Conimittrv of the Mi»60iin State Teaclartt Auoculinci 
91 the la^i meriine in Kansst City «aw fit to itranl the rtquat of several of 
tl*e ceoeraphy teacher* of the *t«te to recoeniw a diitincl depannimt of fcog- 
hy as part of the ^tnte Teachen Asaoeiaiion. 



IW THE JOURNAI. OF GEO GHAPHT [TcLH 

Our petition maLing the request was signed by a luge number tA 
teachers, including professors Alarston of the Springfield Normal; Lcm 
Thomas of Dmry CoHege; PhiUips of Warrensburg Normal; Cauffield ol 
Marysviile Normal, and Roberts of Cape Girardeau NDrmal. An orgin- 
ization has been effected and A. E. Parkins was elected chainnan and C E. 
Marston of Springfield was elected secretary-. 

The Program Committee is now at work on a program for next year. 
Everything looks forward to a successful campaign to belter the teaching of 
gec^^raphy in Missouri, The editor of the Missouri School Journal has of- 
fered his paper as a medium for the dissemination of information connected 
with the affairs of the department. A. E, Pamciks. 
♦ 

RSCENT PITBUOATIOHS 

Text-Book of Geology. 

Part I— Physical Gcolog>', by L. V. Pirsson, vii+444 pages, 6x9; fold- 

inp colored map. Cloth, $2.25 net. 
Part II — Historical Geologj-, by Charles Schuchert, viii+622 pagci; 

folding colored map. Ciath» $2.75 net. 
Complete in one volume, x-|-I051 pages. $4.00 net. 
J<ihn Wile>' & Sons, 432 Fourth Ave, New York, 
The authors of the Te\t-Book of Geology have for several years been 
giving an introductory course in geolop-. Such a course has to meet the 
needs of students of other sciences, and at the same time be a foundation for 
those students who wish to continue studying in geolop^'. 

In the first part of the hoolc the author presents the facts and principles 
of physical j^eoioj^' in a most logical and scientific manner. There is liltle m 
it that is new for a ideologist, but the excellent organization and manner of 
presentation make the book easy to read and umlerstand. The maps, figures, 
and pictures are special features which will help the new student of geology- 
Historical geology- is usually difficult for the beginning student. This is 
true because the student often lacks training in ^nolojij" and botany. Xhe 
author has Iciirned this by experience and '*TIie attempt has been made," with 
success, '*to meet these difficulties ... by the introduction of special chap- 
ters and appropriately added matter in zoology', botany, processes of evolu- 
tion, etc., designed to supply the student with the general knowledge needed 
as a basis for the proper appreciation of the paleontulogical part, and by a 
choice of details which are typical rather than a synopsis of the whole field. 
Also, the introduction of some matter relating to the history of geology as a 
science, and of its founders, gives the student the proper historical perspec- 
tive." M. K. D. 
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THfi PHYSICAL GSOGRAPHT OF HINNESOTA 

Bt a, Watiitd JokmtuQ 
Univcnitjr oi Minnoetn 

GCXIERAL (JlOOIUPItV 

LOCATIOS tfU4/ riri-ii. Vlinnrujfi it loc4ic4 jqiproMiiucri} ai ihr txaci 
jCeaerAptikjl center of North AuKfJca, It u on titc northrrn boun- 
^!^ry of the Unifcd StAtfs, lying cquall^^ lii^ttnt frwi: Vaiicou^^r Uland and 
frofii Nova S«>tt:u and hall u-ay l>rtu«rn the iteaj^uri S» and ch« Cariblwan 
Sm. Thr part of \[innc«ofa lymg nu/th t>4 the ¥^tU paridlei in thr norlh- 
pvrol. tomci uf tltc lAt fH the Wuuili. wliich ciimpriMs nn arra nl about 
50 NjuiTc milc»t a the matt nonhern potiioQ of the United Siaie», rxt^rpt* 
IRE AUika. 

The area of Xfinncioisi ik &4.682 Mj'uaft milcii incTudiitB 80,S58 ivjuaie 
nultt oi Ivid mirfaiT and 3*924 tqtmrc mjle* ot wvtrr ^uriacc. Thit doe« not 
tBclvde the flren <ff 2,514 *<jimrc niil«5 cf I^Icp Siif*rif>f ^djrxmrc and wirh- 
in the poliritfll houtidiricfi of Minnctoca, lis ^rfatcn Imath from ihe norrh- 
trannnu point in rhe IjiLr cit tlir \Vnod« to thr ton-a hoimiUrr i« 40$ milrft, 
its emtcst width, fiom Si, VincniT lo Piirron Point, \b .^5? milrt, 

Orohxj- Tlie nifkc of a Ijrjp aren of Vtinnetora bflong to tKp old^t 
fomkarlnnv rhr pTcCamhiiin. Jtnti form ihe iioii;hv\r\r mHT|:m of like pre* 
Camhrian «h)ctd oi North Ainrnca- A fimaller area, ihr yxithci^tcrA pan of 
the ttatc, induJ^ rock* or latex fonnation, the PaScojrnic and stUI yotinjct 
racEc*, ihc MrwFHiiif. occur ovte xht wtstern p:irt oi thr giatt. The*e fornia- 
tiofia, over ihe preatet part of the state, are covered hy fincnnfn1)da<rd mrfitce 
dnmnn mai^c by the weathering of tAAer rock.4, bi ivind, stresnu and wave 
(lepcNiior], and by the continental ice ihett. 

THr prr-Oambrian arrh« <if THintie^nm arr niadr up of ]£neoiik and nrd^ 
incntary mis and iIjeit iijcij.inu[pliu>ej equivalents. The lavas of Phn and 
Chifn£o eountie?^. ot the north il^ore oi Laic Siiperior, and of other area* of 
noTiheasitern Minne^iOta: the Ihtkc itnvaes of inirxiMve cranite», K^M^riw. etc.. 
in ihe preCambrian area, ire igneoui roc|t>, formed hy the cooling oT molten 
materia]. Some of ihe tUtrv. the ftrruf;inou« chrrtt, ihe iiiianrites o( central 
and noriheaf^rrrn Mknnr»ct2, the quartKite of New Ulin> of Watonnan, Cot- 
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Dnn«x)Oi!» Ptpnti.jni*. aajV Roft ftitmiifft iw ntrf amorphic tofl». <ltnvcJ irwn 
imidK ftiAks, dd'J «jivlsti)(K\. Tt^r |-ndiBv\ anJ nhi^it of cratrjik and nunli- 
n*crin Minnnota ariJ of ihf MtnncwiA Vilky mt€ tAvo nvcutmacpbic hk^ 
Tbr«; MTcrc ninJc b>' the ottcrotioa oi both icnrois uvd ViiiniritEan' r^ock*- 
I'W PaJmaEuk- nnil Mt^fM^tc «ir^ Ar« muilr up ni icdinicntary nn^, 

JDif, faulting. li^Hirinu. ind by rr^nMAlliration- In Mov at tlicm ilic uiifuul 
mineral cua»titufnt« itMvti \xtn altvjtd ^t^d new artn have bvcvi drx'tlopcJ* 
The PaWoxotc and \f«iocoic rock» hu^v txen tllcred veiy Itttle voce their 
depositnn ; locally thry arr folded or gcniiy irlc«d, 

C^o/ofir'di/ HsU^ry. The geological events o4 Minnooto wluch >«»« a 
dow t<aTrr»(; un ft* p!ri'*foaTap]iv car hf fniririimMd as folkiwi: (1) a pre* 
Cambrofi pencid ^t df-pLAiiiou oi vtlitnr-ni:iry tu.-ki and rxi«ncitY ignrom n- 
iniiKin aad inrniH<in: (2> a period when nil :bc Mimwvxa area wa» maun' 
Ctinnut. Pwultirc fmrn ihc Jolding ol the prc-Cnmbrift« rocka; IJ) ihc rfr 
diKTLim of thr arr* to a (M^neplam; (4» :hr i^Hni^TeeiKV of tkc irfe«tcr por- 
tion of the arra brncAih the oi:ciit atid dtpmiTiofi <A ihe Pali^vzoio MdamantL 
T^'"*^ c^^mf HTTt- not wiHioiLf infrfmptircH and ibrfr ivrrr <rtri1l9rions 'il thr 
4ra Irvi^l during tlir P^jIfuzoio. (5) A priit^ mhvix thr Mmnixiila area ivas 
dry land and drnudation vras ajcttve : during ibe prriod the CTcalcr portioii vna 
reduced to a prncplain; (6) nubmerceote of piiTt tA tlie nt*» beikeaili the 
ot'eon ami ibr deposition of the Ct^tiiceou* -keJiitiml!^; <?) a period wJicil 
Minnecnta wat dry (and, and wm bdns xmlpluml to Mmelblns like tia 
prrvni tnrm: i^) a ^l^^l (icficd dimng uhich flie entire area, cvcepr dv 
exirciiic MJuiheft'C corntr of rhc itatc. wa< burird bcnoili an Ice iKcel; (9) a 
briti pOiC-filacial period. 

Toroc«AfMy 

MinniHoia n :i K^e^t tindidaftn); plaoi. 'H^r lifi-et tiAti of il Vvh. be- 
twY^n inOO Add 15(11^ feci above sea level. The avetaiic alliiudc of the Mate 
is about 12IK^ iter. The ertaieit altitude. 2230 feer, t» fc^nd to one oi tbc 
prak^ of i\\K Miaiiuoh i-ldU in rtcrth centnd Cook Co^iotjr, Th* kweit ele- 
vation, 602 teee, %h the Ifvcl nf l-ak« Superior. 'I^btf lev«l o4 the VFi««i»ippt 
River where it ctoi^et the stair liiu- in tIk umiheati ciimer U (>20 feet, and 
tbat nf the Red Itiver til thr Norih in rhe nonh**t« vomtt £:* 75,5 ieet. A 
narrow ttrli brlou^ rh? lOO-frrot iciiiour ouupic^ the Kcii Hrvei Valley, and 
folloivi down the valley of the Minntwia to r* i-oiirtiipnce with the MiM**- 
ippi; here it c:ipamls to include a \%x^f arra tf> rhr north aod ritt. It followa 
the Mit^iMippi River, hecomirg narrw»*rr w rhr uMithrm boimdarr b rmebnd. 
Afioiher area bHow the IrtOOfmH i-oniour i& a iiarron *frip horderine Lake 
Supi-riitT. Thfte arc three -irnw abff^T 1500 feet: (1^ pans of St. Lcua* 
Cook, iJid Uhe couniics. (2) part» of Becker, Hubbard, Oeanvater, and 
Mahnomen countie»» (3) the Coteao dei Prairie*, in the ftmithwiHtewi con»ar 
of the state. 
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Drmnftfe^ MiniHflotH it thr H'nitmhRi tti ihe portion nf the contini;nt 
\ym\g ml of ihr Rocly VIounuim- Xx% vritm dram intri Hicduio B^y on 
the nonh, mm tlv Clirii l^lrt tm ihf can, ind ihroiiifl] thr \tivwin>i 
River iriio iKc Gulf oi ^Ec\icij t>n (lit schjiL 'Ilic w-.irer lurfjLcc, c*doii(n£ 
tbt fSTt oJ LjiIk Stipernr trirhin the »tslP, U crmtr thnr: that o4 mv state tn 
the itftttci, thf Avrraiie btfnjs I ^j^ra- mile of water to 20 square mtlrt of lind, 

1^ Hutlton Bay Nclnon Rivi^r cv^Km inittt ihc norihwc»!cm ^nd 
iMnhcrn part ot ihe slnlc nr^d irAJni alrnul i4 prr cent ot The Jirc* of rhc 
ctitr. It i« ri^pm^nrrd by rhr RH Ri%'*r 4if thr Norrh, the Rainy Ruxr, and 
thrir ftihiitarirt, Thr Rrd H'tvrt of 'hr Nonh rivt in thr uflithwrtftm cor- 
ner oi Clnru'dFcr Counfv- aIkiui M tiuIa ntst uf Lake Itdfica. ibc muuict cif 
flic Mtuinippi RivcT. The diTiile between it and the; VI:»i»<Lppi River b bcrc 
about \75Q ie^t abuv« 9«a Irvd- l^ie drvide betif^fen the Red River aad lh« 
Minnetota River i« 'JiJ f(«, Thf divide betwtvn (he Rainy RiveT and PiReon 
River on (he rriternieicirnal H<iiindaf>' h l7f)G feet. The Gr«l l^n-Si. 
l^wrenre River uh"Ki<<ni drainiH ihe nonheaitrrn pan ni Minnfv>TA> Atotil 9 
per rent of in nrcji- The principjtl itrcajii oi thU Antt li the Su I^tui^ and 
it^ fribuiarirs, but there nte nUo many ?hf>rt *vfift MreaiKt tfowmg directly 
Into LAke Superior, The Mi^isfippt Ri^'cr ^-itcm i^ the brgcit and most 
important and drai'ni (he i:fearer part oi the «tat«, or about 57 per cmt oJ ka 
area. Tfi ihiel tnlmiarfei are tlie Prairie. Cro*^ Wine, Sauk, Rum, St. Croix. 
Minnewta* C^innon. ZuinbrUn and Rotit ri%er9« Cedftr and Da \lran& 
rivers ia Murhern Minnciota f^ow throuzh Iowa to the Mi^i»ippi. Rock 
River in the wuihhve^tern corner n t irtbuinr)- of the .\liisouri Rivti, 

Ctktr, Excepcini: the ^tnutheast, southwest, and norih"pv't»t cjrticrs, laka 
are abundantly distnhatcd m-er dip ^tatt. The lan^t is Red Lakr. n *lifli' 
few body o* watei with an are* ot about 440 square miles- Other large laVw 
are Mille Loa, WirinihTtjothwh, l^ceh, VlionPConka, and Vrrmilbr- In 
the I^Le Park rr^fon. hr^innin); neni Taj'h^r^ Fads pnwDg i^ouihweti to i\k 
IVin Citic*. (uiij then northwest to Fcrcti> FalK then north Jind nonhciuc 
fccn»» the cenim) and nurthraatcrn porriiiO ui the Mnir. are thouMnds ol 
Iftko m various rhapc^ and ti^e^. About ihree-^oarch^ oi the Uke« oj MiAite- 
lOta o^cur amonfi th« moraine ndge^ and on out\^~a(h areav. Otbcfi cccur on 
tiU plaint, tn trxk h».strK. in liineritonc sinks, oil fli.>od'pUiii4, and in rivet 
clunneb. 

C^NUf. Thr niTitheast pn'tjei'tjdn of Minnr^ta iront^ on ihe tvater of 
Lftke ^prrkir, (he L^oatt tine In the >taic bcim* about 150 inile^. h is a 
bold, 4ttat|:ht bliotr line risini* ahmpclv frarn (iur u^teri ed^e sc^xrnl hvn- 
dnd het. Vefy few latB* indnuations occur ilon^ thie entire coaA SmaW 
prom'vitorifs and sratttred i«linds break the montintony near tlie r^onhern 
boundarr, T!iere are hut few gooii natural harhort. At Two Harbon there 
b X twtjfoTd indrRtation of ;bc coiat by which a double hatbor ii foriDcd. 
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TPOic f^cntle tiopcft hihI on xhth Boon thnr arc wide, ^AC-ioptml illtivid ttr- 
riceft which rJc frooi 30 to 60 irei above the fl^wJ pUin« o* ihc «trnam, 

'rh« dif«n:trd t\iwimct of the drifttfss area hiu int^QfiKcd m ccoooouc 
dcvclopmcnf in vajLny vrvfn. For imtancf, id ihlft ar«i !hff« \t a ^mallrr p«^ 
crmajir of Und acn»altj' in culrivaiim (hart in idjiirrnv £l>riftml wctlon«. 
Tinia n diir primarily lj> thr IflVKr Hiiktii^nl ntf Uml oii tlir sTufiry iif iSr rillrri 
whicfi b loo ttttp to cuFltviitc, Tlic lOkSEiun of roiU?i and r^iliuaili U a mond 
cvannplc. On ihc undiwcclcd parU of the xipland the roAdi, except for nunoT 
d«viatinn« due to tmall hills or lunefton« tinkx, arc built dirtily between 
pointi or on the (tcljon Unci. En the din«ctcd tection thty follow the to^ 
of thf nfli^rftn cdnvf rgtrc nr thr hradt^ ftr v^llryq down i^hirh thtj kad to im- 
portaril ptJiiiis hi dir lowlaiiii. Ruad buildliij- d 4 Miuple tiiicilrt on dv flat 
tivpcd trrracn but on ttic flood pliina much cApciui^c lEradinjc, lillinj;* aid 
brdicins i» rcquirtd. 

I>rainiitrT in tha area » active. Because of iirrp ilopct ind ibe ahwnre 
oJ lalra anij »nmp* rhc rivcT* flood rapitlly after heavj- r>«ft. 0« the upiancl 
mu^h o^ the run off w care4 for b>' fiink hole* le«ilme fo under ground itrain^ 
age channeU, Son)c of thi« water I'oDcrt* underprouA^ in jtreanb whtdi ap- 
pcur in the v^lteyf »4 ^Hrk;e« of M?ad\ Hon- which lufiply the drnLrng water 
fof farm or viIIji;^. Tbr Inrj^e number and «tendy floxr of «iich xpririgi rend 
10 lEEVe the Mrean^i a nnifonn voluine ihrou^hotjl the year whJcti if^ ot nuich 
in^ionnncc to nunneroiu nnAll 2TiJt milU located a\of\z tfacir coutws. 

Bermiv rhr upper Uoriwmt nf ihr bed Mrk in thit an** are penioui 
MLiid^tonrs «nd Inimtoim at\tA bctauhc tjf thtr naiitljci 4nil Jcv<li ul tl^ie vallej^ 
the permanent ^^'atcr tittle a iaj below the surface of the upland. Fof ihb 
rcawn surface welU on if 1:0 tJo' iit periods ol dtcueht. which mcM* thai xht 
fanncn mmt drive wcllt froin 250 to 4O0 *«t ii*cp in order to Iiave an ade- 
(liinte supply of drinkine wntPT- 

Thr ftow cJ waipf in atany of ihe timnller vollei't U intenniitrnr- Tbtir 
l^edft ATid fhote of the upper reatbet of mo«c of tSr v^llcy^ nn' KirfAn with 
bowidCT^ broii^f down during heavy rflins. Whrrc (he «*ep ftlofie^ nf so^ 
valleys aiC not proTctled by iters atnd i-iart iml rqxrdaJh where -rtivV ha^ 
been ,n]!o»eij tit urji^r ir>er them, the -tOil lui btcn »49}i4;iJ au-a>> Icnvinc 
lEiillied Area* ci ocm of bare bed rock. Some of ibc farmers mtt cbecking 
iuch rroKJon bi- prafticiriE contour p!owin(i. by plnnrinj! the slopes in E^a» or 
shriibit, and by bmldtrg a vri««. of bmth ot rock dam^ to dccnuue the pradi' 
cnr of the vallcj'. 

The dralnai^^ on the floor of tite valley ot the Mi-^iHippi contract* witb 
th»x oi the rtti of thU Area. On It are 40 many ttongHi, aJt-ofiv. pofn^t and 
Jake* t^Tnt ihe river ba» a lemi-braitdrii charaeter. Thi* tneam ihat it ia im- 
partible to cnivH it excc[ii .n pfnut\ where r-uiU bsTc been built, Conic- 
qucntly* in rhe early days when Xlinnrsi^iia dcpc-oiW nn ihv river for a com- 
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nviTcd nttrl«i> vilbsiv tflnrVopn! ai exrry poart wheir ttic main Hnnnrl of 
the fiv^r ^uijn^ nrai <tioiieli lo ibc siilir of iih vallry in fijinuh a Lmdms place 
ncccaejblf to ihc biick countiYi Tbr lixaiion of Winona, rhc fourth city in 
WW m \rianoot4. i» on cxampW, It was locuteil ai iht point where the main 
channel of the Misdiuppi imping??^ on t\it Utv^-rT pnd of Wabo^a Pratrrf 
Mrhkh i« a brffe jittirvinl terrace. Thifi tfTrace it itirunted lo th^t the trade 
futvi fix ifitWty^ and a tnrse pan of the iipUml found in otiiUr 10 thr nrer At 
W»iuia, 



JlOIUCULTL'ftAL RELATIOKtltirl 

The drifilm -ircji has a variety of wHi. CKrr mi)«t of the uphuid there 
IS m rict)| dark colored, fine ctAined loun derived fnrni the locu which mantles 
the uplutdf boetfennc thii fvciicn of the Misviiuoppi Kiver. Where the loen 
ia abMtti the coils are midual, heinj^ derived from the underlyine n^nd- 
lion* Of h'me&EOne. Nexr the border of the drift the 40tl ts modified In tome 
p1ire4 hj thin drposiTv ot liindy 4>i.iiwa«h gravelt. ThfV diflferenf ^Ih vnry 
in ieitiUiy. which in part cxpUini the variety in crop yields and (ami Taluo 
lonnd «riihin ihort diitincej. 

The rinpi* tfitiwn an the upland arc typical for mijch of viiirhi'm Mime' 
3^u. Bftilo, oat*, *nd corn arr iSc <ct^U of laiifc»t atir-tec, Thc>' urc 
erovrn in »onie plan of roittion with whc*t. rytf, and foraec cropK Stock for 
market h ranted on most ^amm and :iiuch Intttcr [9 inude in loizal creainer 
iefL. Suvh fanning, in a eliir^te tike thiil of \Vinnri4iTa. Jirmandii liirgr. well 
built barn* and hravy, <rxi»ensivr niachineiy. 

In thf %-alle>i. torU and tarm condition are *otnewhat diffrrent. The 
9tnh of the alluviil trrrncn varj' from hrnv^' cliy ro Ituht tandy I^Anit. Vit- 
Irjr farmen prow Ii^ rereatt than upland f;irtnc-rv Thi« it due in parr rci rhe 
facf ihai an iri<M valtry fnnn<^ the tmu. suitnl in ^rowini; crreal^ i^ limitnl 
Jind that the conditions necessary Jor ^lock ralsine irr prcwiii- In the spt\nz- 
pauure a fumnhed on mn-wanned valley ttope^ and later in the sewon, dur- 
iDK th^ drought of tummer. on the flooJ plain*. In addition iprinpi and 
^treainf tumr^h abundant water for the stock. 

Fnu'tc and veffftablft alto are important products on many valley fanm. 
They fffow «.ell on the lijthl alluvial loams of th*f <err:(C« ind in mnny part* 
of ihc vallr>'4 rhry arr ^iffordrd pictrctron Trom drifting ino^f^ and exc^tive 
freejunc and ihawinE. Aboai ihe larfer valley tovntt like Winima, Red 
Wing, J,akf Cry, and Wjbaihj, there arc many wnall truck farmt whose pro- 
dvctf (uppiy the Ick-aI dciiumd^ and tn nddttion are shipped 10 other secfioiti of 
thf «iaie. 
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THE CLIMATE OF BONKESOTA 

By t-usefir Vin Lln-( 
S:»ir Nonnal Schof'l, 1>ii)mh 

MTNNESO^^A*S amiinfnral rlimutp is one nf i!k moKt ilnvrviiinl 
ifiiune ihr M«m m chjc Gt«;i? Lakn ir£>oci- While rontincnul 
cbari^-iciito it Lfl the A'>itht4»t, tbr noTtb^ot, tfit Antral ui^ the MWEJucrti 
part, in ni>ne ot ihf«c urm htt ttw vaTiaiioru in the clioiAtic ciraitnts juK 
ilike^ C«Ttnir) [;nt«nLlii':it:4}m iru> he ma^r i^ the i-uir bf Ji^Kled intu m 
nonhmt %nd n (ourhe-m litin. Suhcniunitly a tnv cJurncterutict pecnlinT m 
fiwrc Inniirii %trtis viriW be nocnl- 

[MrORTAXO or Ck-CL07«U AND AxTI-GvCLQNCS 

^>e prate lict in the pdlh ai c>cl<H>n And anti v^donct ihai poM in a 
Ctcnl vt'nl to fotiit dirtction. Tlicfc e^trii^ive .irrai^ of allrmueini; Ion* and 
hiffh prfviurc ire the cf>ntroJIinp ha<ir, With them rrHno^ the riear «-eaihrr, 
llir nu'fl, tf^ innw. tKr beaf , the coH, the vrrnd, nnil all fhe (itf>rr elen-jmt» rtiat 
dtber pIcam: oi di»;>leve ni. Hie uinJi in whfcli M^me prt)|)le object are M 
xonndvrablr aucT. O^'cr Ttiont oi [be Mate tHc nonhneiicrlie* pievail: while 
Inr Uiiliiih and oihcf points jUon^ ihe ihitrt ^t Lnke SiiTwrinrt tlir north- 
(»rertic« pTcilontinaic, l^be Averace wind vv\ocir\ Utr all the vtate of 16 to 
17 milef per hotir ^ewr\t« recpect. It mrant the almmt cocitinuiJ tnovement 
ni rhr air. anil rheretor fte«hnewi and rnmilation that itTvi3[aT>tM tlie dttzmt. 

TtMPEa^THRU 
Tile trriiprrainre » another irnporiuit rlcment a^ectinjf the welfare oi 
the priiple. A Liiow InJit^ oi iHp nnge ai rrmpeiattJie for each Afason al the 
year cnablea the famjcr lo wlect *cr<l* <ti pUmt ibat can bwt adapt theiraclve^ 
lo tbr reinon. A sampic l.ibiUntiof^ vi the average trmprratun:* lor each oi the 
fout seafiOfiA follows: 
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I'll- J. XU|i thowiTic 'ivvntffr AtiniiHi (tri^priiKVfoti r>^r MliiiMoin, From RuU^ 
tin IS. Uiniii-«ota Oroloctcvl iunvj^ 



Thp hijthrfii icmprnwiirp rvet recorded in ihf mirihern part os ihe ume 
k* ai Cmi»kMi>n, jjnil thr lonr^t — ^'^' ai Si. ViiK*nt. 4P bd# 
cib?<cn-nl it rraily all poiAte in this KVticHi- In ihc mUfll 
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6t fbe Mtu % MfcTimum ol 107^ it Giia^ Mfftdcm' itAivl» ks tl>e reuM^, while 
— H' hj> hren known at Pine Rkxr Uam. Hownrf, *uch low r^mpcninifv 
ftrr KtftmHut nrr rofnpim! wirli ih^r fmioency in rfit^ rvonh- 

Tut* Gadwiko Scasok 

Tluu ibc noiihcro pin oi ihc «tatt ha» a maricctUr luw^ r KnaperiCuce 
tlun ilic voQibrni ditiricts » enaiy trtn. P«tti>ps thr iimh ivriking f«ttnire n 
die deci(kdl> lower mininHun Inxn NfnTtnbvr fo April Itt the nonli. Ri|^c 
ben It one of the reannt for ihe diff^rmcr in itir length ol the icrowing ita- 
invit. In ilir rvit^borhood of die TwUi Citirs amil toiJitiuHnl ihr !if*Ttng leti- 
MMi cxiienls th4l in the cnorr nortiKilj- pari bf jn mu^li !t* three i««tfk». A 
more detaiird tabuUtian showing tlic tciiq)eTatuiia oi every month or even 
n-erj H<edc ol the year WQuld reveal that ntoM sEjEniticaat of all clioiatic eLe- 
iMfLCh «o <nr dfi cropfi are coacemed, nuivl>v fro»t. The Inifih o? ihf ^tow- 
jnjE «r4*on h dctemninril h?- ihr Avetjig^ <[ztv of ihi^ ta«i kJllinj; frot in iprui|! 
and rhe ^nt killing frr»i in faJI. A irv, figuns for the pans of the itate aie 
vmith nolioK; 

La«t KillSns Fro«t Fim Killintc Froit 

Nor/i— Spring Fall 

Croofcaton , V£ajr 22 Sept. 15 

Fergus FslU May II Stpr 2? 

Tower , , , . , , . June 5 Sept, 13 

Dultiiti — lair ini1^jrr>:t 

con t rob here Mar J <\^. 3 

Twin Citic* April 29 Oct. 7 

Ne«' \J\m Mar 6 Sept 25 

Fairmont Maf S Oct* ^ 

I-a Ctomc (W?*.) ApHl 30 Oct. 10 

The ftaiement n-ai ju4t oflered that fnKt U the 'mtjut Muntfkani" of all 
cJimatic Hcmenn, vt Jar is crop* urc a»ncprnerl. PtovhW (K*T" hII the^ ftthrr 
drment* halanrr, rlii< itafcmmi it nirrrvr, Bui even t)ii>u[c^i iiwt were 
abwnt and there wrrr nn prenpLUiicint crrrainU wtihaut irrigaliun iioibjft£ 
coulJ Krow< Su, pcrhntp*, alter all there is no fingle rlemcnr chjic i* "mt/it 
sisnificaat/* 

Rainfall 

The ivrrase anni.tiii ramfnll mn^rc fmm ^f) inrhri m tlie ea«iern paTi« lo 
a« lim' sfi 20 inolirx in ihir enireiiic iioitliwrsE. Mo\t of the valley of the Red 
River of the North has between 20 iiichrx ai:d 25 iiithcs of rainfall The do- 
tribiJtioii (hfou^hoijf the yar. 05 in the caie of other clLrnaiic eknkerita b in^ 
tereatinc. Over rbe cntirr (Tare the rainr feason ii primjinli,' durins the turn' 
mer months. £\Yryuhrrr June k the raintesi month. In ihe wNthmtem 
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part oJ thir 4tAE« a K«Mic1ar>' n^Aximiim occun in Sfptember. It k 10 ihi& 
ovuc in nxnttufc dui thir nunhrjutrm pftn of the uaic owet in >rfmii 
unexoellfiJ graaLiiMliL. 'J'hi! niin imnly txnnrs in «x««uvc talb bat r4th« 
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flflly cmf Of ivtxt w%arttr* ^i\tni thr inlubiiinri uiy ixtncetn, 

Skowfall 

nonhrwmn paru ir atmiinu m 54' in dqith: in tht miitliwnt 3S*, in ibe 
WL^lhtif^l .tf>*, in4 in the wiichrjit* 4ll' to 50*. WTicn rrvHnlrd utiiJci iV 
(cncral licj4ifi£ ut pra:TpiuiiiM, tK^t K » wMcr, iHcse l>earc« arc dJviJcd 
by 10> Cdrapon thr AjMtt of 36J' 9^ MiowfaU lor Cbica^o, a point uiuftUr 
connderfd ■» feeiai; frtic Irom bfivv «rKVw. wUli St> Pcnil IwJng 37.)" or 
Crookaeton with 3*-8"- 'JTita rt'hj" tl»' reputation? A return lo Hi* tempm' 
tutr %UiT( thnwc u< rhii pmciirAlly nr no linnF diirIii|C ilir winter «cwm do 
they ti»c alh>¥r rhr firr^iiTjr pmn(. Ilcinir thr «iow *i\ iiniiiUtr*. «j tIuI bj 
nudwlntfr *inl the urK.-oiiiin£ t>£ V""!: socrjj tcct of mh>h' Iu\« iiilcd op- In 
Chidj^ ^hoTdy after each snow^corm i thaw occun. Hence tw ^now xe- 
moiru on the ground- 
In TlIinnHotti the taovr. after lytfifi on the ground ftwhile, trftza. This 
froicn <now furfsur mflfcis rhc huilHinK oi nta^a in rhe iami fti^j*. and to 
faLilitilen liHulin)* oul uf the tul liiiibrr. In itir faiiruiK dibtrxln ttir midw' 
covet Krr>¥3 4) a worm bUiikct kii the vjlK uid in ipiiniE tlie melting tmnn 
add mouriir? to the soils. Moee directly rnHucncinc the indiTiduAl it the fuel 
that a Know cover prevent!^ the <Ium from heina c^repl up hy the wind «Ad 
therctnr givrt a purer Atmosphere to hreithe. 

HvMuytw 

Ihc relative humidit}' it about normsiL nngj-ng froaa 70% ro 80%. 
With X moderflir rsie of evaporation and a rather low rainfxil in iIm* rtonh- 
vvsx. the normal *rel a tii'p humidit) hecomcs ramparar^rly liich, TUh iimrtt 
that the water that folb, initcad of rvaporatinc rapidly, new* thioug)) ibe 
«oii and h conserved. Hence pUnt? con cct the nccenary ontount oi mob 
lure e%'cn in a re^on of limited precipitation, and crops develop wonderfully. 

7~he pfKcnrasc of dQudincn mcreoKet naturally Ofi one npproftehei^ Lake 
Sviperior Here ii h on high at 5S%, while in ihe extreme western part ot the 
viare it faIN lu 45%- The diitTibution of junihine. of courftr, « the eomple- 
nicni ai chjiidincu. 

Hail and log are infrequent. "Land ajid ^ea" hreexe* occvr occSAiOP- 
ally nionif the (hore ot Lake Superior; but thcM are noc st oil pfoiMunecd. 
Thr- ohftervatior ol the Aurora Boreah's offers a frw|ijcrt mirce ol pleonut 
and thn1l to the netidenti of the northern part of the tnte. 

IVSDLATIOV 

Tht hi^ percentage of in^oUtinn reiceivrd during tfce growing sestson 
decen^et «pet:ial ntenlior^. Sometimes wonder if r^wentA that vuch a iIiMt 




erowing ttiooa as i» here experienced should pertnit ai tuclt vast production. 

[TV aniwpr i% found in the incr that rhe days arc Umg; clie lon^si one ap. 

iniximxitf 16 houra. Wflh a loii£ pcTwd oi twilight snd rW drnirt in ai)i3i- 
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lion, R» much \tuht h nvjiiljtble for the |>]ants in vwa am) onr-tmU mo«iih« m in 
vomc placn fdithrr wur^ whrrc iht £row»)K i^raum n Utut iiwnilw lung, for 

Ilir combinvEion of ftrtilc loib and. vuflici«nt rainfAtl. ric>nn«E rcUDir 
tiumidity. ic<Mlemtv suirimer tempcrature^t Icvk- uttt of cvaporntiof^ cofutuK 
«iuiw co\Triiv2 tn winter, and lor%a hours of MiAihine in summer, r^nk^ Vlinne- 
Koo a« An i£n'rtilniTn1 i^iair amonir ffx* ^rst irn fn thr CDuntty. Il oltu ipvv« 
10 ii« ptopk in 8trgrt«:4vc H>>rfr iluii is not rjcorllod 4n>'wlirfv. 
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TH£ WATSK R£S0X7BC£S OF MINNESOTA 

Bj F. G, f*r>'on 
Rliodt^iH Srhoiljir-e1(*rT from Xfinn^toijt 

MINNESOTA conuin^ the wmicn of thrtt gfoii dfunj^ee «y«(eim, the 
Mb^MJppi, ih* Ncimn. nnd thr St Lawrence, Tlie Swin o; r^A 
of fbew ifiree rivei ij-ncmt w the ^rai oi val\>able water power* witHin the 
borders of t(ic irace. Of ih? three, the water puvnn of tfte Misncippi tmd 
it* trihiiT;*nf* STT ihr n-\fwtt numrfriun and iJe^f lop t\\e mmi punvr. 

Ill a a'tyrii itKiun ihc aiiiiniiil uf nvailihle uarrt paviTr t-arim vnxh rhe 
ACTciin j^ddicnE and the amouni of rtin-olT. Run-ofI it the j^ioiiitl of rMfl 
falling niinu5 the water rrnirncd in ihr ^imoM^Wc thfn^irh e^Aporfllioai froot 
open bodips. of wntrr. fiom the soil, juitl from the lea^'c■^ of plants 

The hishisi point tn the ^rare ii tn the hilli north of Lake Suprnor v:hi<b 
reach an sltitudp ol 2230 feet, wJiMe the lowest f*oint w thi* Wei of the hVe 
Itself (602 feirt). Tlie ttlWi im Miixiitioiii W tliu* 1628 lett. »hit*i & ivot 
freat con^idcrinz the otca of the »tate; in compariMn with the relief in the 
Paciric Co«At or the New luicland ttatts. it is in«i|:nificant, Thb rdilivelf 
low relief lend^i to limic fhc available water powet in Mirtnesotn. 

Mtnnvsoia vi not a reginn of ewrptionallj' heavy nin-off. While the 
}ocsH frtirn n^apamrmo are as lovr a« tn any ;trra of equal n'le ir the cnuniiy, 
yrr thr modtfrair liiinfnll of 27.6 mdic%v iipmi which run-off priitiaiily lie* 
pcndsi j»uBcc*T» a relatively low nin^off. The mean unmul mnofi varies 
from LI tnche* for the MinrcsntA River waterthed above Mon(e%i<ieo to 9J^ 
inchr* for the St. Croix Kivt-r above St^ Croix Fallft. For the \riai»Ippi 
watershed iihove St. Anthony FalU it k 5J inc-hr«. That ia, rwr>" y^r 
enouiih water Amvh over St. Anthooy FalK to tiiver the 19,500 ic|04re mile* of 
wBiei*hril with » layer of water 53 inciio dccv>. B> way of compirwon it ii 
tiucicstinfi to note thai the rua-ofif of the <JhiD Rim iibove ^Vhcclinft « 22.0 
invhea. 

It it not lurprifiinK to find asi a teaulc of tlie*e fucton aRectinu th« ruivfiff 
that the totaJ imiovrtt ^i av.iilahle power in \!ijinr'arita is inmh lem than in 
re(pon* of tnore rtiK)E;eil topiji-taphy, where alopc* are %teep and tainfaU havj^ 
A* a mauer of fact. Mirmcaota tanka twenty-aecond amoni: the >taK3* oi tke 
Vit'mn m poiertial water power. Al the head or the U« 4tanHs Wa«hingtnn, 
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foUowtii by Cali^rnia. Ortfon. ^Eonranft. Idiho, Aiicooa and Ntw Yotk, in 
orifr of rnnk. Loujtijna potfc^ftf^ ihc Icum pcxcntiaj w»icr pon-rr. MLine- 
wtx lUTHk Ahctii rbr miHdlc of xht l»t with one-4cveni«nth it. much tvail* 
jihir priwrr at Wi*J»rnjifnii. uid 2^0 dmet at mttdi » Louiu«nx 

While ibf avjiD^iblr povt'fr m ihc *titt U n<iT pTrnt in t^onipiHson with 
die mounuinoui auttn. MinncMiu fctrrium »ic in K^^iicfiJ Ie» subject to 
HuctiMtioiu in How thtut ihofc in mnny orlicr states »]d HicTckrn an mon 
«titfactcry lo the lnijl<fcr ot a miti or « h/>Jro-«lixtri^ pivii. The li«< gnat 
j^^orr which ciwrrrd MinnciotA leit in i** retreat many Inkcs, «w-nmp«. Rod 
u/idfatited Jrprr^oits whiett act aft natitra,! Tvu^rvorn, pr«vtnrin2 floods axtd 
cquiiliziiil^ Lhr Ruiv vf nrcrs frum nr»D<i ra tnwm. 'I'hr siHvRmatC^ o^ l^l>* 
crater rtfiutoncr of flow tci ihc builtlci of a Juii for wiittr ir;>wer air iTEin>. 
Whvre hnivy HooiIa are rare, a daxix need nor be as heavy aa one for the lomc 
fiaed «trrain EMie niibjeict lo heavy 6ood&. ^foreover, itvrer water turbines 
wx>uld be lyinjc (die during the fteason o4 lour u^ater. for with absence ai Aoodt 
iMially i^or* abveriLT of Trry low water- While ihe How nf the ^|u;ii«ippi at 
Sl Andioiiy F^li it fjir leu unifoim than thai of Niagara, whrrr ihe Great 
Lakes form a pcrlcct laiLiral rovrvotr, }tt ii n steadier than Dio«t creams In 
uni:ljKsatcd txruntry. 

In addition to the natural rebervmrv formed by tht recreating iec AhMC 
ikt V. S- Cofpt of Engineen has constructed six m«r\'oin on the Uppet 
UissiKrppt enable of holding ^$,OGO,r>00.000 iiiblr 4en of uater. The 
Iir!|!cn of lhc«c is located at the outlet of I#akc U^inniblsothiiih, wUich with 
the Lcci^ Lake mcrvoir hold* niorc Eh4Ln ihreefourtht of the total capacity- 
Smaller rcAcrvoira have Ixrn oonstrucTcd at Pokef^anta FalU. at Gull {^kc, nt 
tke outiet of Cro« Lake on Pme River, and on Sandy River, one mile above 
itc junction with the MiHi^^ippi. The revrvofr^ were eon«tr\ined primarily 
to fanliiare navigation and to in^\^t in the coulrril ut iToods bur hydrautii t%\- 
gineeiK hare urged tUii the ^ilorcil water be uied for water pawc^r ar (he rc- 
icrroir d»ta%. 

Ill estimatinf! the power :ivailab1e at any i^ite, the question lu lo wherhrr 
to dedgn a plant large enouch to utili/e the floo*i flow of the *crrani, or one 
<»lv UnCP enough to utilfye the mfnin^utn f^ow\ during thr period of low 
watrr dr^rtid'^ upon llie [ii.itkrt for jwtvci. Where llic piice l>ci ItDouatt » 
Inn. live tendent> !> to utilise onl> llie ^tiinLmuin How of the aliraui. In 
Minnnota. where the coii of K<neratinj£ steam power in considerable bccnu^ 
of thr hifih price of coal, and where the market for power i* active, it U frc- 
i^Lientl)' itfun^ pracricable to build a pkni lar^e enough to uiiUT^e the How of 
water durinp the ht^e^t vx months of ihr yvai. The rvten; of (levelopmenr 
■Tfln <ln>t^d> Dti llie use tor wliMi iht poncr h dr^tmrd. The eU^ircj-cheinica] 
indiKtrln- for example* require an amount of current ahvilutely constant. >'ear 
in and year out- A hydro-elrctTiV plant ?upplyirc power to »vich >n indufiry 
ftitr be no lariter than can be operated by the Mtrenie low-water ttace o) f' 
film. imle« rfte defirienty ran fee vjpplied hv aaxiliarr *teani. On rlie c 
handi ■ wnod-p«tlp mill cnn uiili/e rhr hieh-warer flow oS the tttean 
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grinding qitoniiio of pulp during Mch tratrr to be ttoxtd undt nerM at thr 
fimr of I0W wuf r. 

IC«vp4nff ih«« pfincifiUi in mfrid, vre hut an^cncand rhc cvtiauta d 
Mnfrr powrr iTAilablr in MinnrMCi- On tht bcuM of thr "iDiminwin Ao«r* 
ilufBitc ibc loHTHi Mvrfc iif an xrmBc rar, the poimrul powtr v 27S,CKH> 
honrpowcr, Ort :hc bun of ike Aow ilunnc thr hi^ivGii mx immrlit, cbr 
power Aviilat>lf hecoma 494.00(1 lii>ncpoiwr, ft tnllc Ion tlun on« pcf ccm oJ 
thv pcrmtikl poiiTr in tbc rnnrr United Statn. Tike pawtr dfiiully ^- 
vrlofird in thr fifltr, B« indlmed by Hic capftcitin of the |»JvitE n«it«^ inttalkJ, 
» I98.O0O honrpom-r or about 4;^ ptr rtnt <rf tht tum-rr fkvtloprd by watrr 
in flic rntfiT ttiunirT' MtniiCM>i«^ water pcmrTB arr thitt inarr onnpleteljr 
drveJoped tban thow of the countrv u a wboW. Kroni a coiiip4ii)cn ni iW 
polcnciaJ and dev«:ofed power, it may be «evn ihatt on the bo^b ni ibc mini- 
mum Sow s]oi>e, rbrre rmttin ^,000 hoevTOwer tit be tlevelopeii in ike 
future. The Sutrr DrninsiKr Commkcmn aciinf; in cooperatkm «<iih the K.\ $, 
Geoloeical Sunrv hns itMt\hrA. m iW ReiMirt of Wnttrr ReuMiirra Invrs- 
tigition ai Mionnotji, >nir>XT^ of unocoepeeid datn inn of nol \e^ than 15 
feel head which would lirvrlop darinc itic month of lowot flo^ 120,000 
hortrpov'er, A« the future <!eve]opmeiu of theve »ee4 will <lotibtlctt be on a 
much hiiEhfrr bu\t than the mininmni Aow. we may eiq>ccc the hOTBgpo w er d^^ 
nvrd from Mnrn^fOta txmma ulrirruitfly m approach 500,000, 

The UnceiT pouer dcveloiinicnr in thr >racc is at MinnrajmlB at tfie 
Falll of Si. AmhOEif* where three iflFCaltntkns have a combinnJ ntlnz uf 
57I0OO horwpower. OthcT importanE developments are Tnvlor'* VaiU^ 
18,750 h. p.; a plant a few miles hrlow Thomson on the Sv Louis, 39,0t)0 
k p.: Imematrooal Falk UOOO h p.; Sanrll. f-ittle Falk and Coc« Creek 
on thr Miwiwippi alunr Mirnc*p«lB- 6j000. 4,100, ;in(l 7-^00 k p., mspetv 
tivcty; Grand Rapids 1600 h. p.: and St. GouJ, 1.750 h. p. AWr Fort 
Snclling on the MiMi«ippi ihc gnvcrnment hijth dam now under conuruciion 
will develop about IS,(K>[1 h. p, Oihef imporranc plants ate found at Knife 
FalU, Cloquet. Brainer<1, Cann.^n Falls Manknto. md Rr^ Lake. Misdi of 
the undeveloped power avadjiblc it 10 he found ar xhr «trs of tlw^ prifidpal 
in«r»t!arion«. 

Mention hu been made of the economy in visinz water rower Id the 
manufaciurr oi w<xtA pulp. The Inhospitable soil or rrtuch of northeasictn 
Minnnoia, better adapted to loreat than to fam» ^arant«e« a cooitant otp- 
pif of fprure and hemWk to lie ground into viftod pulp hy pciWTr fumbhed 
by the niimrmiiB Btrramt. The cicvrlopment here oi a prnnanenr indiitrry 
in wood-pulp paper t^tmn vaurcd. 

Aa is well knovs-n, it ^Kat the Falt» of Si. Anthony which created .Minnc 
apolis. As rarly aft \S2l a rude tAwmill u'as bvih at tlie falU to wake lumber 
for the first permanent iirucmre at Kort Snellinj- Twti yenrn Uier rlir fint 
flour tnill was erecied. It wa* the nimbination oi chap poyvrt, ihc nnnhetD 
pinerie« on the river aboic, and tlu: grain Beld*' of the Noftbvrr^l thai deio* 
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minrd liit^ luatiun uf ilic tniy. To (hit iU>' dfnit mcl giBtmill pToductx, and 
lumber ;iniJ limber piodiKni mnaui ihr IcAiJing m^nuUciurci of tlir M4U. 

B«fofr the daj'i of Lr>ng-4)3tf;irK^ elettrical irirKmieifin, powcT d^iv«il 
frmn falling ^^strr ruiilil hr urili^cd al no grrAtrF diArnnie fixHn ihr watrr 
wIirI th^i tht Icngtlt of A bdt Jrivc. Motlcrr dcdrlcal cneiMcrimt: ^'» 
maJc poffublc the profitable irAn»mi«»ion of clcciric«l cncrcv frorn 100 lu 300 
miles, the <iiiian(.-« deptfnding on the chtnpne«8<it (OinipehEiA aourct« oi power. 
Power &ttr« At a dwance from Ufije diiet have been uppvd to proride elec* 
tnciiy tor li^Titmf^. trMit|iuTTntH>n, and msniihiLriurin;;;. Minnr:vpolU bu 
gmun ut »uch pr\itK>tl;oiii a» la require motf power ifun itir FaiU of St. Aa- 
^ny CAn iuTnish ; 'J"-iyl"*'» ^^'tU oo ttic St- CroU, and Coon Kapida oD the 
Mjffu»?i^pi have hr-rn <i<^<lopcd to soppl> ihc ilelicicncT* "llic high dftm ai 
Fort SneJUnc j» nosf aboat eo nirnitb light and po^ver io rhe wtn« city. In 
like manner, electric li^tin^ in Sf. Patil i« supplied by currrnt gmertted at « 
di«t»ice in tcaitrn^d water-fouer plant*. 

A^ an a(conipanJnient 4>f the tnulcipliir^iTioii oj plants lupplying a ungle 
Titarket hsA appr;jie<1 the tei:JeiKT fo rmicmlraied uwnerthip anJ ciprratiuri. 
Tlie 1-iiinpa.iij Mjpplyiri>: Mimie^ipulii n-U\i lijfiii tiptnilei three hydnn^Iectric 
plants at Taylor « FalU, St. Anthony FalK ^ind Coon Rapid.% w> partf oi a 
ft'nide fy^crn. 'ITiii^ tendency i$ inevitable end will doubdcu procrcd tiiTther* 
"The MTaiwippi River bpTwccn the monfh nt ihc Crow Wine Rivrr anJ S(. 
Antbony Kallt hci^ more xifidevrloprJ wutrr powfr thsui any other rivrr in 
Minnciota. The counti> thrcrii^U wJiich ir 6tiw» h the most thickly wttled 
portion of l!^ stare, MiToTdtnic ihc bnt market for power.*' Uiiqucatioaxbly 
the friturc nill see these poirer wiea developed b\' ■ luij^le acency and mannecd 
^_ as pan of a single i^^eni, 

^B Concentraticf) ol ownenhipH while necenary. Ku iz% dan^rt. To devivc 

^M meanc for in adequate re^ilarutn i$ the tai3c of a far-nighteit government. 



wthv ffeoTi 

THE ffiON ORBS OF MINNESOTA 

By W, H. Emmons 
t Univemty of Mmne»ota 

tNNESOTA m>kfi ftt^b among tbe tUHf in the pioduction of metals, 
a place ir nwe* ro tu depcsit* a* iron ore. Iti outpiir of Iron ore ex- 
awd« that of all other K(itr» combined hoiti in amoitni and value* ^>tki^ (in 
1912) 34,2-**>.8n loiij: lunj vulacd al $51,305,017, Irmi li muted En Miimc- 
sota oo three r^j^^ic*. the Moabi, fhe Vcrmitjw, and tlic Cunina- Of thc»e 
tlic .Xfeaabi i» the nxnt important iron tnining dittriet in the world. AI- 
tbousb shipment]; be$*an a^ Lttr a^ 1892, it had produced at thr end of 1^13 
about SO p^r oeri of all the iron ore produced in the Lake Superior u 
to ihar tunr. 

The rnore important mining eeniers of Minnesota are all locati 
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100 mHa of A Lrtke Superior port, and jUI t>\ ike iron ores an witlii«i l^ 
mtl» of DuIuEh, 1lic nrf» froca ch« rhrct ninca arr c«rrif*l bv mil to 
Duluih, Tho Hirbory. or Supenor, where ih«y are loaded into hkt ^ni^ten 
and tliippn] to luuer Ukr port*, Eiscndally aU of die ore it itatiwd wtdi 
euitm Lijkt. Ir it ^\1m1 k% <vnnnmiral m aary iron nrr- to i-okr v ro carry 
cok« TQ iron nrc; iron «n[l M«l pUnu aic tiKrcfi'ir' lo^iteil mai tlx atkc MAk 
nar the iron 6tld». or on the lin» ol EranfportitJon between tite two. 'Hiu* 
Cmt ii>diiMnf« hivr bnn bujit up at Dulutb. Sault Stc. Marie. Milwaukee, 
Chicago, Giiy. Detroit, ttnd at man} placet m Ohio and Pcnnt^Uania. Tbcse 
»itpplr thr iron and siefl marker vrhkh are moil fttcc9«~blr do ihcnL 'Hic 
im'iihr tavfne in the dwinhutiort of the prncl^ct that iS ohx^nrd from wMcly 
spaced utirlliii^ t:riilcf't u>r: dfalnbuiiui^ fiurii a single ceiilei » obviuuL 

'Ilie prices paid for ihe ore^ clepcnd upon their compooitioii and darac- 
ter Becaufpe it is inoeE ea»lr ^mrltt'd tn ihr lurnat.^, haril (tfc brings about 
25c a ton more than u>it ore. Iron made from ore with very lovr pbocphoruc 
content c^t% be u»rd in B^ietner furnaces whnch pmdure «ted at low ixKt, 
asiii wirb ore *rlU iar nluiji TJS lo 7^ frnm ii ton rantr than nfjn-Brwinisrr ore. 
The priu^ in 1915 iat Mni^bi nun'Rotcincr cair/Ini^ 51.5 pci (ctit iron in 
the nalurml »tatc wju $3.8D per ton at lower lake pom. an<l for Bcsttoner* 
carrying 5S pet cent, it wa* $3.40, The price* increoie r^Kdly lor orei above 
The lErad^ mentioned because at iron incrtiKs. bilica and alumina ipncrally 
ifecrea«e^ I'hccr mucr ht hited alonfc ^ith iron and rv^moved in trnrltiniE, 
and rhn'r ivrncivAl require^ morr lalwr »nd furl Mnd df^ rr^L^^n the iron output 
ratio oi t)xt furnace. Tltr rAilwtty frcicHc rate ijmti WaM to upper lake 
porT5 » 55c a ton, and the lake frdcKit if an additional 55c, tncludins dock 
char^. IJeductinE! trei^'ht charges at Sl,|i) the value on the Ran^r ot noci* 
3cvemcr ore of the |£Tade mcnt>oncd ii $1.70 and of Bcswntcr ore ^.^. 
PenaJtin are charged for ore below i^rade and preniiiimb paid for that ftbove 
Kt»de. 

liy far the greater portion of the ore^ arc ^hipped a« rticy arc taken fmni 
the mine*: *onie, iMJu-ever, ate ctoahed b^orp «)iipping. At one plant they are 
drird, and in rhree phint* rhc ore* anr cumrntraiei! hy rmnninK ^>e «nd stnd 
K-Xhy before thippinen The larfcat conccnrrating plijii i* near Cokrainr on 
the wot end of the Mc«flbi Kanec, The ore i$ parsed vrith water ihraii-h 
KTTen« and n-a^hern iind over fabler which remove fiinii ind clay. It kai « 
capaaty of aboiit l,OtlkO,OGO tons of crude ore a waion. A u-uhrng plant at 
Nfl«Wnuk trratt 4fH10 ton* of cmdc ore a day and a «na[lrr one near Vtr* 
ginia trrar* +fHl mn*. 

On aII the rjuifc^ the principal iron mineral of rhc n^fs h iron oxide or 
hrrritifitf. In the oricinjil n^AirriA] from rtbjcti the ore wms dctirrd (he itoA 
occun chifdv as ihr carbonate. $ui^ritf, and the tilicatc, xrerftaiifr. On ihe 
etv^ end of the Meiabl Ranj^e. near inrnisioni of iorcous rock&. ibere i» mueb 
magnftirf in the iron formation. Thi« malrnjil if. Too low ^ndr to be 
marlcrtpd vritbouT previous cnnceniraiiofi. and it h not now utilned^ In St- 
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Louis And Cook oounun there arc d<po4it» oJ tittnitcrous iron ore. With prc*- 
CTt fumaCT prjatv.'c citiuiluni t» obitctioi>ftblc and tbfw om are not now lur* 

Tttc MttSA&i Rang I 

Lo<t;iioti. — Tli4? MetiS) irun cltstnrt" » nurthu^nt ot Dukth about 6(\ to 
90 rmlev In xhit n-tfinn rlic mini rrmipirmMi* ieatiin- b the ridge oiIW ilic 
Giftois Of Mrs^i Rsn^c. In the w^iern ^n of the district thb rid^e ii 
onW 1.^00 iect Above va level and not tppre<iAb)v highcT thnn the virround- 
inj- couTitry. From Vitei'ia* cMsTwnrd it ti itoa\ 1,7(J() to l,9()0 ieet abflve tea 
letrl »rad soinc 400 *eet above the surrounding eounin% Tht lovret ire** are 
covered with kIsjciiI drlit. *nd much ai the counm i» mirahy and tlildsly 
vtcmmM, Nearly r\-cnTi!irrr tUr f>rr f* nmi.-r;ilpd hi' trnm 20 Tn 200 fret uf 
lurfMe debris except At the eaM end of the ranee where there are nuiuerous 

lyUtovrry. — like pmenc« oi iron in the ea^t end betwi]-ea Bmbarnm and 
Birv)i hVa wu known to flic earlier r^lurcn, hut the ore theic h lew urtdc 
juul die rich ore vta* not discovered until ISOO when tc*t'pjttine by a crew 
eciployed hv the Mcrrittf of E'ulLith led lo the discovery of rich ore oeitt ihe 
preteni ttle of Iron Mciiintain. Soon aftefwanU, ;n 1891, W. J, Merntt di«* 
eovered thf Riunhtlc orp body. 

GVo/f>fV. — The ore otxura tn a Finnic ■-filiraentary jonnaEJcn rxrcndinic 
from a point about 12 mil** toiithtveic oi Pokeg;jna Lake, fA<itw»rd Ahout 100 
miln to R«n-h l^ke At the lurfacv thi« Ivd strikev about N.TIT.. dip* 
tDuihnnrd ar inw ancl*^. nnd i* fro«n 1 tn .? milw wMe. At Virginiii and Y-vrr 
Icth there \* a tJ^M lonp in the iron formation which Jiicien'ies ii» ciipu^uie- 
The ir^ Jormntior <BiwabJh) iV of pfC'CBinbrian Mef- hdoncinc lo the Up- 
per Huronun ?<rrif^ fAnimikce)- Uelow it i» the Pokeu^^a (iiiatTzife or 
older formitJoni and above ir ii the VirRinia *]*ie. Theje three formation* 
were lifd down in wiitcT, onrr abme the other, hut aftervrtird were devaied 
Knd itlird Uf thnr nraTli' r^vrryiA'hrrr ihr\' dip sfMivliw-jn) fit tow arigles, about 
15^. Thrif upiuEned cd;;c* A^t ciodcd to nearly (lit lemic level and oavcrtd 
with eiadal drift which %% In Kcncral from 20 to 200 feet tliick. 

Since at the surfaee the iron ore drfiOMtt are ciwered nver with glarial 
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drift niu»c uf ll^c <lcpcait% lure bem dw'rivrrrd b)' dn'lliftg. I^ir iToil-l«3T>n£ 
bed, sa iliud)- itatcd, w ol ncdinientaTf or%in, iHJt in ^U orifiiul cviilitinn 
It «-■*» Qoc rich tnouch t(f workp D> i«<cathrriiije or rolling xi ibf Mirtarr the 




materiftLs othrr ihui iron Jtrr Icuc'hH out InvinK the iron <i:dd« conniarftitvely 
purv^ SilicA hofi hrvo mnovnJ m largi- uinciunia bikI pon: f{»«or Iim been 
developed ihrovigb k* loss. Thi* levelling (oofe place long br(<ir« tbe ^iciol 
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penoi, tnd pr6bM} a comid<?ntil« pntt tti rbp iran un vets trmovtd clunnt; 
cladftl Hme. Ttie av«r«)pe ihicknna oJ the Jran-bnrEii; bf i1 ii obuut dOd (rvt, 
tnii r>n siTdijjii oi \i* vri> ttvw ilip, rbr liiiith ^xpoBcd U in general from 1 lo 
j Qiitr*. On!) a ci>tnpjiraTivd) sriaII piin oi fht upper suftict oj sHr iron 
fonnjifkin b ckinircii to iron ort. 

Aliniitg MftkitAt. — The vsiluiblc dqvMU %xt con£n«ii pvActiaL)!)' to 
fhnllmr tlrpth^. In mtn)- minfs thr orr* arr v;i]u.ihlr n^r ovrT 2C(n frrr bflow 
tlie hcXTon oJ ihi- itvf-rEyinij; ffWi^l <]fifT ami rarrly rvcr ilo tti^y fxrcml down- 
ward oitr 400 fm. Tl>t IcteeeIi uiJ bttudih of tlic Jcpuaito sir m (icat, 
Kim-c%-«r, ihif ihc ftmmini of off » very lars^c i^r>t>n'ilh(tan<^ii>E i(t compATt- 
dvcly thallfw depth. Thf dnft cAppini: i> 6m remold nnri the ore, wKkli 
for thr cn»c pirt iiv soft ^nd ro^^'^^^'V* ■« «hcr\eUd up by (teim fhnrcU and 
loaded ditwtly into siinl cm. 'n>u» ihr aiining coos #rf vtry low. In a 
6rw oiinc!! utidrrfrnund muiini* i> uuricd mi, ^Plic nir in tliftn is rrcvtTred 
at BTcatf T c-xpcntt* but not all of ibc liround Lien favorably tor mjHbcc minitiE 
on ■ocoum of ihc zrrnT rh^ckfif^u ot ebcia] ilnit ot other S.irrcn nuicnal 
aboT^ (he ore. The underfTound mine? flw u-orkcd aUo Jurinc ih* wmwr 
wOMfl. thttt KivinfE ecnploynkrni for (cm? oj ihf labor ihrouf^hout tltr yfftr< 

TmI"- Vt*MIUON Ramge 

The Vcfmtlion Kangr' U norrhfati of thr Mr«abi Ranee and extract 
UiMCi Vrnniltori E^r lr> Gunllirtr Lakr oit lltr CariafU>ir\ bimndarj- ll It 
jibaiji lOi) miln l«is aiid iit widtli it vanVv fiotn 5 to 1 5 miles- Altlkuuch t^ 
prcicjicc ot ore in thi* ranice vrai known a> farly 05 1B50 the rccion wu not 
exicnfiTvcly explored unlil 1S75. 'the rirct ore wai shipped trocn iht Ver- 
miliop Ranee in 1S84. The rockft Jire anient «ohi4t(, cixnptexlv folded and 
cnimfilrd and tlie iron ore dc-pcAiCs are net ^ nearly ci>ntiniio<i« aw thry are 
on the Mf^alii Rjinice- f-'ike ihc Tlfesjihi OTr% th;ry 4rr Mirfai-e i.tm(rnrration<> 
oi iroci'mh itedinienurv Hfd», but mriic of liie Vermilion ores, after tliey 
were OMcmrralcd b^- ^'niihcrinE or tuHAce dccoirp(>»ition. H-cre bjricd under 
treat thirknefwa of Utrr rocks Bnd dowly folded. 'ITiii* the ores which 
fboibly ^txt K^ft and pouiicr) tike rr>ofT of the orca of ihe Me^bi Rafigt, 
\x« b«fn lonvennl \>y prrsujre into hard, heavy* iron ore v:hL>ti, By rejiAon 
uf ibeir cliwe folding the fire deiHwiti ran" Sf^^'ly ** "* deptK Althou^ they 
nvre fotmed ai the suiface. vmir are ncnv to be found (iuin> hundredK of feet 
hAvn the »urfMe, and deep mming j» nccct^nry xa recover thciii. \ few 
iJuilow pita have been dui; on the Vermilion Kance, but practically aU ot die 
ore ifi obtvnrd from the deep ^haic^. AUhoLi^^h the ran^ is w lone ^ the 
Moabi. and wmewhai widtt^ the ore Iwk sre not *o Urue and not a% eaajly 



* Grwil, n. »,. iS'lrHliell N H,. Hiitl oih^ra: OoL and Nat. I!lit Siarr^ ot 
Minn- FlnjI Rnpt.. VOU 4. 
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mined. The di»trKt lue been woritd tttroueh « bnecr period bgt has p<«> 
daced only a litiLc more thin ooe-tenth m much ore s^ the Mv«abi Ranffc 

Tub CtrvNA Range 

'l^e Cu^uaB Kuise* ija vrest d1 Duludi utd touthn<eii of the McmUm 
RaiilEc. Ji cxtend$ from ihc lown of Afdtifi vouihure^rvt^td ihri>aEh Derr- 
vnc^, Crothy, and beyrmd Fmrt Riplrj-, If J* »r W*f SS milc« Innj 
vjid of undctrmuntJ widths Tlic Cu^uiut Rjuitt wis tHt laai of ilic 
Mmncwu ranifci lo be iliscorered^ The we doc* not ouicrof* it the Kir- 
iacc, but is w^-ered <rt'er with fijacid drift <Tom 75 to 403 («t deep. Tfce 
preunce of masaedc rockt in this resion was dbco^^ered Jiboat 1895 bf Cuj-ler 
AdftRu, ^th 1 dtp nc^dl^, llic Am Hrillinc wnfi door bi- Aduitf in 1903. 
Thr tToig^ \ii% berr prnipri-iH rntirply hf chr iht oi rhr TOignrtk" n^rdlf and 
dntl. The ircdi oje b nut itvcU niAKnt^tic, bui u swiclateil whh lui-ntcr^ for- 
nudooi jind the location and strike oi rhoe bed* bflow the surfjKC i* ffcnerallf 
detcnnincd by m^snetic ntrrtp in tidrai>c« ot drillTnc, The ore depotit^ oi 
the Cii>iJRn Rdn£r nrr in rock« ih:iT arr api^raximBTclj' of ehf Kunr age ft^ <be 
fccfa of (he M«abi R*ner» buf rhc formation wMch contains ihcm i« ertcloted 
En ttic VfrginJa ^laie which, on ihp Mfsatii Rnnjr. h aho\t the iron forroft- 
doR. Thtr ii*orl4li!e dcp(Jhi|?t sue ^tetpl3*Ji[>piniE \aiNn whidi lave a maxT* 
mum width of siboi^t 50(1 feci. TLc avcrjiec depth U about 300 feei. but 
some ore* are found nearly iOO[J fm bclnw the surfacf. l^ocAlly, where the 
width of ihe ere Heposiif^ if sufficient the i^iaciAl drift if srr[|>ped off hy ueam 
flhoveh and rh^ or* h mined in optrn pirt mueli ai on the Me^itii Range. The 
drift ;* w> ihirfc. however, amj tin- dp(>o*tir* are *o narrow tliat a lar^e pan at 
tlic are nfll probably be mined by uniTeTgtDiind imrrhiHli, 
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PEAT IN MIWNESOTA 

By K. K- Soprr, L'nitciiity oi Idaho 
Rectntly 0* the Umver^ily^ ot MnwcMta 

IT h» long bren fcnotvn that Minn<«ota rontained lar|7e pear ilcpoBiD, 
eftpeclnlly in tlie nunhem part of the »rjire. but until r«cent)y little has 
bwn known rf^z^nWuz tli*" ciunntiiy. rharacrer, dUtrilnitwii, or value of fhi* 
umrrfial. In I9|+ riio Minnrwt;! (rtvlot-iiml Siirvej', in tfj^opcracion with 
the United States Geulocical Survey, beeas an invatieation looluae iato the 
extent and votut of the peaK ol Minncw>lJi> and the TV^nlta of thii wive^tiza- 
tion Will probiiWv bt published »on at a bulletin by the Utiited ^tate99 Gco- 
lojiical Survey, fct free dUtribtition ibroij^out the United Statet. Thi* i^ 



■ Lultlk, C. K^, The acolaiy of the Cuyuoa Iron Ruifffr. Mlaac««taT Dem- OooL. 
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port will include not ooly devcripliofiv oi cb« origiii, chwricr, *r>d dtttrib«i- 
ricui of rhr pt^nt dfpMitt^ but alto cbapccn dealing ivitli the varioui uiet of the 
marcruJ anij tlic nftriltod^ anii at^it of prtpinng ii fior theste ii«c«. 

TiiHEE Gi/iL-p> or Vt.\^ DtroaiTs 

tn 1 emi-nl vsy, fhc ptjii (lFpr»icfc ni XHr^nwiia fall into ihm more or 
ItiA tIniBict Kruup«: { I ) ihoK ift the oortltcni pivt of the state* the so called 
''nuiskciE'' «vramp«, the peat In which is fom>rd chkfif oi rfiuvnvm or f€tU 
m^tj; (2) those la the central pan ol t^ iiate, lotvned sometimes in «iiUer 
ipEuofium bogi, •ometicae« in open "'wir; sra»" nurdies, and Mcnet)[na in 
boic« which fttv cnvnhinaEinnt of hoih ad the^t lypri: an^ (3) thosv in the 
wui^imi p»ri ni thr xiAtf which a<e always in oprn inrailoun aii4l wlitoh never 
ci^itJin spbi|:tiuDk, 

Thb NoRTHEft^ Dei-osits 

Tbe apha^isn pat of northern Miiinnuta is bjr far the rni»t bnpoitvit 
from the viewpoint <A quantity a> well as lA quality, Tbe larstst dcponitv 
lie irt The mM»k<t? of St. l-oui>, Koochiching. Itftici. Hclirwni, Roseau. Ct'/w 
Wing, Aiikin. nnd Carlton counties THc*e fwunp^ occupy, lor the ereHtcr 
pan of tliie ares, poniow of the old ]akt bed of the ancient Lake Agaitia 
which covered tW r^or in glacial lim^i ind which hai gradunlly dried up 
until UKlay ii hjx rtcttled norAwawl to Lake Winnipeg (\faiTtEob;t), a t«iv 
nant oi this fomier iniincrvie body of frcth vraier. Aa lhi« grtai waiev area 
^mdually d^appr^rcd. she ncwU- cxposfd Und» $a wouIJ be cxpfv^feJ, was 
without ndc^iufttr drAinaec. The depnffion^ and trree^tlarities in the surface 
bfcanvf the tites of nnall, shallotr IoJem or pondv around which there quickly 
4pranK up * Type of ve^F4fif>n vff^' timlUr to, if not tdcnTrcal ui'th th»r which 
now fnnyeM *ut:h inmj* nn law. miirt|»)- land. The ar*a* nmund thr Oialtnw 
ponds were nuhject to inundation during die wc: fC»on» nnd were krpi con- 
ttantlv wet. 'J'htis were brought about conditions Isvorable to the rapid 
cro^'th of pett-fonning pUnt». 

As these pbnti died, their mnaint were prevented from decay by the ex- 
ceitive moiMurr which kepi ihe rrj^ion contfantly wet. In tint wiy larne 
peat bedi rapidly atvumuUEed over much of ihii rrsriim and, in tnrr, are srtl 
accmniiUtms tfi practically eiery muslci' swamp in noKhefo Miniiaiot«f 

'1^ moot imroftsni peat Jonner ia tphaxnum mor^ and h ionra fully 
ninety per tefit oi the peat in ihe lUte- Where the peat ha:* nccuxnulftted by 
tbc SWkng up of ilulJow Ukea ;ind pondi xvith vegetable renuttm, that part of 
the depout which Eie« he-tow the former warei tn^rl of rhe lake it umaliy 
formnl ni plants other than fphAKnam; the rno^i iiiLpnrtant nf ihrv sir pond 
wce^s lake boil rushes lmI taJb, and \Kiiju?» iordi-n. After the water lia« 
completclv diMppcared :ind a iirvcl mat of the rcmajn» of thoe aquatic planu 
« all that mnainf, the ^plusnum icon crowds out all the other plant types 
and from iluit time on, the p«at bed U built up layer after Ij^er hf ncccMive 
0ti>n^lionc of ipha^niLffL 

Thcic arc. of courw, nunieroii^ small peat depOH*Ts in ihfa region. 
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nperinll)- lo tbr wtitfiim nut uf il. whkh kit not miulrK ha^, and n^cli tit 

aww oi ODfthrm Mbuietofs, hownrer, «lo noc Ttpr»-scne hllcd iakco, byt 
built-up moif^i dqiTCfa^ioAf, flad Irotti t(>ft io botiocn are toirmKl oltnoKt ca- 
ll rrly of Kphj|*nu(r. 

Th« CBvnwt Dipowr* 

luBtoTT Httit dii:e'£ juit dcKnbcd. Hutvcvcf, 4pti3ieniun jDoa» iloo not trrow. 
cyccpt in raiTi iMbled nccurrcnoci* >oath ol sn r;ut-vrc»t line diMvnt appmci' 
inBTtfiy itiraujrK lh< ciHti c# .Minnmpolu an! St. PouL H*iiLr, iMifih o( tim 
UlinT^r, <h( pTftc ifi a4 chc tanv ^nrtnl lyp? at ibni ol rorihrffi Xlinnefocs; 
Mill with rrf It thr fmi k «< an rniirHy dificrmi ijpr ; w+iilr alotfiK « brft 
rwrrnlv-ln'r Eti ibiiiy inJln ivitlr. ncxr llkt» diiriiii^u l!m', \htir an mimriiMiK 
ii<pck»U4 At ^dch h'pc, AnJ fiuinctimc^i dcpocflts wluch rcpfcacnt cocnbinatioru 
ol both. 'V)\t pcftt bot:? oJ centnl Minnc^u arc nvi nearly to luricc » tbiwc 
to thr north, but arc much krerr than lh<«c n^Jth nf this rrtiioii^ The bcM 
and ifir>2rit Jci^v^itE lir in Ani>kji, Rainviy, Wrinthi, Hrmi^|>in, Scrarns Shrr- 
bume, I^Anti. Wftshininon. Chi^SBn, XfiDrlart, Dch^sIjl^. and ?<ifv oMirttlrA. 

T»IB SouTiinity Deports 

Thr pear of fioiirhrrn Mitinmii i% llwil)^ iiHinil in r^>m. mt\ei^ 
mcfldovs or mtrsli^, ttnJ i* v~i>En[iatril iliidl} oi tnign, ^jivs^es. ciu rub, 
luiiht^, Mid otiici pUiib which Ate oxiuiioii ti> *uch nn. cnviroiuucac. The 
pent btdf r«f>rf9crl, in part, fllt^l likci utd p^hlU. and partly built-ijp dcpotic^ 
on iow unLlroinrd arecUH Tiify cKxup} ilic low land 4rounii tli« ihaia oi 
UdEc«» ct along rjvrr valleys, or mrrcly low ttndTained dicprenuinc in cbc drift. 
Tbry arc Mf^^ally tmAll in arru nnd ilinllj^w in drfiih cosnpRtrd with tbr pfSt 
b<j|c» M tIi^ nurih, bji nrhriihclo* liuiiiciuuj^ dqx»i(i til <oiiLiiKrt'ial vsjuir 
CKIM. ripcdall) in Dluc Earths Nicollet, bt Scucr, Rice, Scott, Caivcr, Da- 
kom, and Ftccborn couniKSn 

QUMJTY 

T}ic quality o£ thr \1jiinc«oia p(«i, cBpcciiUr th«i Cram the riDrtbrm 
pcfrfton of The ttatf. comporc* vrry tarorsbly in it* fuel value vrJch th«t from 
any pan <>f the world. Some oi the Kuroppin peat U niore Llcoompowd and 
CDntait\« In^ Jf^ and hence coniaini male hent tmiu pnunil i<iT pound. On the 
Other hand, a \Ar^ part of the peil u»rd ti^>mfn^rr rally in Eutopron coimtrwKt 
rmpeciallv ihal In Sweden* Denmark. Germany. RuviJa. .ind i^wiriccHtfld, » 
fumiird from lEic 9>Aine planin in the Mune way s.* thai ionnA in Miiinc»o(A. and 
t« aJmoat idertieal wiih it in itf coitipofition and ph^^iod propcrfMu 

At to the quantity ol peat in rhe ttate* it is net yrt pcKsibte to pve even 
Ap^roxtnurc fiittires. An idea of the vaci amount nv^Eable maf W sained. 
n«v«rtbde>*i from the fact that one of the norrhern boi£« it nearly one ihou- 
ofid square nii'lo ill area, <iver wtiioh the pear h nT UtJif \r\rrt feri thiel. On 
ttie jssunipiion that 20^ luiis oi siir-drj^ machine pear tan be made (vi aim for 
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each f(w( in iln>lli< the bug alonr cunUint appiuxkitttrlj 8%,00O/H)0 (OAA «[ 
air^ry uijicliinc peat fu«t. 

Use 

It c«fiiv prohrtM^ tSat thf moai profiiabk coramerail lU* 'A-hicli tan be 
imde ol iht peai in M!nn^t>ia at th« prcteni liirif it the manufacture cf power 
In prat produce r-pn plAnr«. Thh hat hn-n highly Kiicrmful in t mimhrr oJ 
1ar);r pluili tn E^jrupc, xiid lliere mtidi lu f>c ikj im^xi wtiy ibni ^itxess t'An 
not be duplicaicd beir- Aa the tapidlv diitinbiiuic limber supply o^ norllicm 
Minne^oi« bccoTi>e« r%h4i&toJ. pcti vrill be used more and nwre for tud* 
Alrc^y the «i*l teHHirtr* of ihe Umrcd St*t« htvf thown grc*t depletion. 
&lid in the near Mure w* may e\p«-r to #er the tvginning of ihit r>cw indw- 
liy — tht numifairnire oi machinr prat for drenrsilr fiwl. 
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TBE CLATS OF UINNESOTA* 

By F, K Grout 
Univenit}* of Alinnr«ORi 

WHILF rhr <-la>x rf \rmiir«nra pl»y ^ urbordinaTc parr in her nnnrr;il 
fc>riu[i:r9. Jiic !■> tile i]iiponiifii.T u£ iioii ore, there b in the MJite 4 
fii>lcw[>rtiiy indiiatci' ba?ird on a cotisidcniblc variety of cla>'&. Ftinhertnorc, 
a eOTCful midy of tlie mnte riptls and a learch for deposits non' conccalnj* may 
lead to notnfcic deielopmentt iit the futvre. Even now tlie day industry in 
Mfnnecota invoK^e« from one and a half to rwE> million dollsn annual pro* 
diKTior. a laffif pan of whirh W poitrri- and vuyt pipe ftom the defkodrt near 
Red Wiikj;. Cuiiiiiiun ^nd JacK> biitk air pioJuird iti ill puilb of llie al^lc, 
aad no better buiyinc material can be found thin » made within the 9Catc. 

jVmr Rfi U'inz ihr i'Ijijs ;irp Vt^\\\ ^tzty. artd Saiulei). am! wvre aJ-'Etimii^ 
laicd in Cret'icnm^ time. I^ier ifmlo^ic e^entv^ havr diMurlied ihem nsnr- 
what. and to wmc extent. iioUccd ihc rrUtivctf 5mAlE phtia of a Uret fomia- 
tMCL Smaller fTjiCTwent< r.>i rhe *ame formAtton are kno^vii m oiber place* io 
ibt nrifchborbood. Much ct the clay nerdt M-aAhin^, before ti is in condition 
for ute (n makinj^^ «(onnvare, as It contain! Mme coane and dark-coZoreil 
minerals- Stwer pipe are made imm the pw^rei gradtn of day in the umr 
depotirt, and tor ilir^. no w^hhtng it ner^rJ, The thtcknciA nf rhr A^\ d^ 
poair b variable, riiiiDe to a maximum of over 41) feet, though man> layers of 
«and are inrerbrdded. The clays uwd at Red Wmi- are ifhipped in a few mdei 
from Clay BarV and Belle Chester. 

TAr Dtt^r^h Shaif. — TWn? B a Ufve ahalc formation — a hardened clay 
— of vfTx different character, extmdirif: from the vicinity of St. Paul, ttniih 
and foutheait. Tbet U known a» the Decorah iJiole. from rHittrropf ar 
Decondi, Iowa. It i« a green ihale, and likely 10 be cenraminated wiih len«c« 
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and \aytn M \kn&ntmr. Mn*t oi it ti ray hiabk, Ami ihe burned product 
i$ colttnd by ihr ifoci tt coneiuiK^ How«^c^, rkc proccM oi Cimhiq b grodual 
an<l if It K carrMly cnntr'tllifj, brick and iil4- can be bum^d to a v«t)' dcntc 
vicriBcd pfuduLL Ai Wnt Se, Ptful, oitny tincT'fnxni I>rii:lt juid ' Itlinker*' 
buck w piuJiKnl wiib i Urgr Jtuorimmt oi liantliomf ntlonL 

Oiktr Depotii/^ — llw alhcr bed rock formaTions oi ilic nar< whkh ^ia^*e 
ceramic inrrrui itr: mom* hiuhlf Crcrarrniif whiles known it SpnnK'wId 
uid New Lniii; the rt^idual l«olinb of the AiJiran Hind Humaiu^ aikI t\x 
wmcwKftt mcttt&vrpkJc ^a<c«. It U thu& cfidcju that M^tiU Minncaou bai 
not «xc«iflve tchtcUtTy ahuk*, that comparr mtH thcae ot Illinois and Ohio, 
th«rt m Iarg« fonnAtioni capable of nukiniz excellent wire. 

Thne arc the cUy« of the Mate, whkb, having been formed by fCtae 
Diinenl ihrrsivion in rarly Krnlni^it: ngr^. xn4 hnvine xcniimiUcnd in hrd^ of 
axiiiclcialTle ihicLuob, wcic iiKxirpontrJ in a »crin oi iixk foiiuvioni, often 
[u^wdciied VTLth >4ndt1one ind LimcHtunc If they nxtc covered by i iciest 
wciehf of overlying bedn they w«ic bartEened into vhile, but this does not prc- 
vfnc iheir ii^ a» a ci%y, l-'ntoriu nicely for the dcvdopo^ent of the«r <lay% m 
Minnesofi, more recent ffcf^logic event* have tpread a nuLtille of dehn^ cn'tr 
most of the bed rock clav« and ihej' ire raielf seen cxoiftt in the gOTEjci of the 
rivcTK^ 

The Gfaiid Drifi- — TJie contcilinK utaiiilr, boAevtit b* in itidi aomc 
imcfni a« a cU^. It ik ihc ejnci^ drift bruutilit inco iu present neiiehlioihood 
br the Acuon of « eft*! contincnu! gUcier, 'Phis ice sheet entered the reirofi 
from two or three dirpfiion*, and on its wny eaihcrcii in ponioiH of tlie clay 
bedv it crossed. TlieM cU>f , auKed with »Lnd and rock, now form th« drift 
mantle. Scarcely m cDuri>' in the ttite ticks drift elijs that cjui be minufac- 
fiired mm romitinn bnrk. 

A Urge pjin ol the »urc rccnvcd a cover of rray i^nYi, miterinl whicb 
came from the nofthweat and which contains a high proportion cf lime, llie 
texture And ph)^tai[ AUie of thi^ Ijme Ekas been the dev'isj^^ point in the wcccm 
or failure ol the attempt* to iJ*c the days of th* JHft> If the lime is in tbe 
form of pebbles, there is difficulty in making good brick ufthoiit an eTprmlre 
tTTMrmrnt tn cmjoietart rhrrir rFfttiL Howcitr. along rli<" ri\'er» and in soumc 
uf the lAo« Nature ha& done the prcliminfLTv wvhine and claj^ 01 the tJ^f 
drift have been freed (rom pebbles Thcw make excellent cieam colored brick 
and tireproofinfc- Where the <]cmand tor brick and <irain tile warrant? it. an 
nrtifidal process can be oondvicted nO as io yield good reultt; tA^ for exunfrle, 
St Hiirrhin^on, Some other methods nf utZlicitis thr er^y drift Itave ii leut 
partially ^MrrcTdr^; iind anrmpix have been nnmeroirt« brcsuv of ibe large 
ainuiJiiLi uf Jir ildy in ruNil) accc»lble pl*Cdt. 

In the northwest quarter of the ♦tate this driii wa> onct flooded b>' a 
tdnnal lake — Lake AtnfciJi.^and its deposit*, a* wrl! a» ihoE*c of the Red 
River, now draining the area, are of a iliRhtly diflerent type. The clan's, 
homver. have the same defect, the imall frairmmts oi limeunsie. 

In the easterly and nortbpastcm quarlcT of the siatp there k a ^uperflcU' 
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dtpntii i>f rrA drift wh>r)i \% radimll/ difirrrnr fnan ilie gr^. A much 
smalltr proporrinn of ihr diifi h cluyr flni3 w^cn cUy nccun, ir OHirain* pcb^ 
bio, not of ]imntcr« buf cuairnuiily of ^TiiiTit? ^nJ rcUttd t<3i\*. TtiCK do 
not hare »o ^^;uu^ un cfifct *js thf iin>n1<jn«, which m:iy liikc and tv»-t\\ utter 
buminfi, bitt xht cU)' is, ol course, impnn-cd by ihrir removal. A lai^ pUnt 
Ai Cocrn Cny'k, ibnr Mfnnri^volSt, i« vitin;: th^ rfd irift diy, niter pvtinK it 
through mnii-al rolk to rrmovr prhhir*, Thr pTfiiliuf i* in *T;firlImf frnid^ 
of Imril ird biklc, for ihf clay ^im be ^akly viuirird. In thr few placn wfxie 
N«rQTe tiju w»bed ilir pcbblri froia th)> red drift cidix. tlic rcvultinc day b 
cxircjiidy piaittc And shorn luch n high fhrmku^t ii« 10 mftkc ic diJliajli lo 
msnufftcrurt. It fIcUU good vitriticd prcxtiKn. however, ju shovra b^r >!« u«e 
ai fr^«r;i] jit^ncs m \Vi«con4ln< Such <rlsy is abimdjint around l.^kt Superior 
and %U\n^ tK« Sr Croix River. 

In a few plAi;ei, nuTahly ii WtBviTijil], kihI aluntt tbe rivfn fulho' 
south, wjtihed clj>-s hiic hfra mixrd by nati^nl prf)ceve9, being dcriTcd partly 
(rom the eray «nd partly ln>m the rnj drift. 

In the Mulbcaftiern cornrr o4 the rotate iber« :« am ftrea in which are 
fittny deposits of hett, % material Jerived bt- some prooru of workirj- orer and 
morting 9urf ACT- mareriAl, TTie fo^i U used at Preiion and eUrA'h^rr for ex- 
cellent reid bndc. 



&OCK QUARKYIKO INDUSTRY IK MINNESOTA 

By T- -\I. Biwlrfiek 
Univenity of Vlinnescia 

THE ?it(jiK^ quarried fnr building puipnsc-i in Miniiru>ia arr rhiHly s^'^'^* 
Mnd^tonc, and ItincitonCi 'Ilic limestone Area i» mainly in the south- 
cntca part oi the il«er> alone the VliMi^^ippi river, and wcituvatd to the inid*- 
dlfl and wutbcm rails of tlie ?tste^ 11k fundttonc occurs aionj; the wniern 
bouadjiry of the 1ii)]e3.tone area, in the u>uthwc«t corner of the Aate, and near 
Lake Superitir. 'ITip rmporfanr a'aii^' prodijcintf areas arc alone 'br upper 
Minnr^nta v.illpy ar OrtofivMIr arni Roiiwnod Fallt, anii in the wirtion ccn- 
ttnsE ibovt Si. Ctuud. A^ niuit ot tlic si^icc i* i-ovcrrd with drift tlic qMarrio 
usuftUy occur alorf; the >idc3 of the vtilley* vrbere the Mreani« have ejEpo«ed ibe 
bed rode 

The rcjtion in Stcarnn, Keriinn, Sherburne, and Kanabec counticj, but 
ccneefinjf mainly ibout St^ Cf'>ud, \s the latge^l crranite producing am m the 
file. Herr pink, red, iind ^Tsty f^ranirn are quarrievl' Th< coane grained 
pgnktfh'i^tA} frantic in ilie bjurmrnt iif the ntrtv rapiinl at St. Paid i« fmcn 
the St. Cloud quarric»i llic red ^tooc it u^d Jor poliiitcd nionuniciiLal work*, 
pellan, and colunin^ Vhc zrav «tonc la uwd for nion^imcnt*. buUdinc Monc, 
curbing, and paving; Hock«. In fhe vidnit) ol UitonviJk fl i^^jV red eranite 
\% i|uarrvd which Js bcin^; iiied exten*ii'eiy in the Twin CitJtf- 

In the wulhn^tem nrmrf of tlie Mate a qi^rtziie. locally called ftr^iic 
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on mxwmt of ft* hanlne*^ tt qunrricd. It tt taken out in Rock and P^witona 
counttcf, ;inJ xhctf is vtodwr am cenicnnf; «t New Ulm. Tbi* qimrtMic ii 
umJ fnr buililmp wairrf^l nnr whtre it U quArnciJp Ujt ir« UriEeft i«? » st 
L-ruiticd ftiuiK tor nad ituuiniciiod. On thr Kcnlv nvrt af SxidMonc, Pine 
Cnunty. a ftnr irrainetl. liiflii iiiiik midviatie b qttafricd. 'Hv i|uarty b opvf- 
»ir4 on A bier <4:aJc and h^* ill fht i.irilitjin *or a later nulpur of Honr. T!ic 
pnnrtp4.l jirftJiArsoi iKthQuarrv «rc bttililini;Monc, <tiuUii:i1 »ronc, ^wrj Aduic, 
r\ibblffp fKiv^ng hicxicfc, curiHnf;, bridet *tone, coping, uid moAumrni haac^^ 
Thp libfAn building it the Vnnrfiiiy oi flltnobi a tmili d1 t^u iloiw. The 
uv fit the KettJe tirtt tunHitiMie for builditiK (nirp**** >* widfipfeiarf. A 
bnnvnith red fwidMonc b quArritd nc Fond ^o T,«c. n^4r Diiliiih, in Si. tjaw\ 
county. Ai Jordan. Scott louhT), a li^hi oiLarni undMoitt i^ quarried. 

Thr limriTnnc quarnnl tn wiuilimtrpTn Xfrnnraotft » mo^rly tii rwo icro- 
logical a£C«. 11)^ ulJrr i^ high In mjL^nctiuai Lul llic yuuni^ci \> u/ni|MiJtt<c]j 
pure cakiuin carfaoAate. The bed& of cwli wit arc honc^iuJ ^d runee in 
ihicknra* from a ftrw [ncbci up to two leet. Thr stone b usually bhtr when 
fresh but turnjt to a buff on e3:p(»cure^ h is quarried at Kftiolik aod Mnnkaio 
ioT buildiitg Atone md for nitiural ccjneni: aI <!iher pUc«t for cruth<ii moik 
and lifnr ninniilju-nirr, A1nn£ thr MisAi^ippi it b ti«rd ^^rnwiveiy fof tipr^. 

Thr Minkmo and Kasota tivarrfr* Mt in hi^^ ^radr nu(»nc4uni limC' 
wtnnc rfiat I'an Sp Tnol facpd, carved, »nd polished, Th^ Mankato tione b t>t 
a buff color, and thav at Ka»ota irt of a li^Ki pink thadc. Thai vt Mankaio 
b Liicd !ar£el> foe nuuive ntojonry ano titi%iiciJ ^Itme. Tlie Kiwu Monc b 
used tf>r flaicein£ and baildinc purpotci, tuch xi polished wainv:<func> Much 
ol the wainficoiinfE of the acw c^pitol at Si. Paul b of polbhed Ka»ots vtunc 

Lime^Tone quanief ate opened aIko ac Rodieatcr, MancorriUe, Fardiult, 
iod MmncJipoib, Most o* ihc Heme taken otit in tbe*e qxjjurCea b ««d in iV 
feni'k of nihble nnd (ru'4h<-d rork. Lime Is burned irom Local vtonf in Blot 
EArth, Frilmofr Goodhue. Motvrr* Rice and Scott cotjntiei. 

llie output of tione in MinntMla for the year 191^ ivm m folJowv: 
Granite, ^50,000: limestone. £546,000. and sandttone, (^4^,0<10. These 
totaled SI,S45,000. ^Vinnciou ranked t^^lfth v a ^lone producing suic in 
iVtar ytttt, 

. — -MI grtWT* 



In I9]0 ihe avcrajp value of land in Minrcwta waji $46 per acre; in 
Towa Ft wav ^^.% per ai-tr, and in Tllinob S^inp,l3, niorr than rwirr tt mudl, 
in eJidi vnvf, n\ h\ MiimmiTa. At tlic»r piltcv 160 atte»— wliith in Iowa 
would imt $I5J60, and in lllinub SI7,2B0 — could be bouGJil in ^finscBata 
[or S7*360. 
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THE D£V£LOPHENT OP TH£ LUUBJBK tNDDSTRT IN MINNE- 
SOTA, 

By C G. Cbcynry 
Uruvcraity of MinnfvutA 

WIl^N tbc Pilsriiii^ lurtJnl in Mjuiachuwrn in 1620 cbn- fncouotcred 
a fomt runnint^ ^own almost to the very watcr'i cdi^e, ani txtcod- 
ins i^ ^^^^ ^tr> the unkoonn inivnor. Co«t as they would ilons the »ct 
«4 up the nven, tl»f fcir«it wa» oreTTivh«re ali«a4 c>f them, Even* fl~re of 
ffound nenlis) for ih^it mndfst hotnn atid tiny Mth had m be wmied frocB 
tlie forwis h>' c<«sc]c** labor anJ fion» tlmt simr (orrst came their cn^mic^— 
mid ariiitiAU Aiid IiKltaii^. It lax'^ac iw iW liiiic the drae^^n ^mrdint lW 
appIcA of the HfspcHJc^. le had to h< dc^troved that the people mieht live. 

Ei-ci niEiidfut of llie irunilnlitin ol tradr» thc*c caily Yankee Wzmh 
ihippinff the choice«t timber* fo EncUnd. *nd titles brpui iItc loi-B*int: industry 
m .'Wrrica. Ii wiu a nnall bcsmning: lor the fhifo u-er« frw and far br^- 
livecn, thj[ It crew apace nn colonif^l* rapidly incre&«ed in numben and con* 
ctAtrAte<i in iov.'n« whrtr- rach man tould no tonfcfr ctii all rh^ rimbrr he 
orrd^ in hi* own SjirlcjnfJ, 

For a hundred yroi^ Uinr pcHjiEe livni on ihc Atlantic Co»t b'trially 
bevring on empire out of the fortvt. They had prDopered an^ multiplied be- 
yond all hclirf. ']1icrc wn no Itiugtt xny question of their ibJItty to hold 
their own ac^tist the forests; they wt-re crjnnpletcly nvaster ot (he situation 
uid wcff srrkiri- new neld* to conquer, IrrwifiTibly they forced their way 
over the rnoiiriTaiiK and iiine in ilue course of titnr lo the pine fornr« of 
Mtchifpin- Tlie haidw«jd fornti were fnr «rtt]«ner]f, bur fhr fnir»K cf pine 
vrexe to kg, Artd amone tho« hardy pioneer* mere rvpericnccd loeeer» iraiocd 
in the forr^Js of Mnine. No one knew belter thdn thcv the wonder* of that 
fon«t. 

Only one thine ^^* lacking, a market: there were not enougli peuple on 
xhf wp«ern *ide of the mounrain* to buy the lumber. Tht* could not long 
hinrlrr iijch ardrnt mTcTpiiir aiiil fhr indmiry was rrii^cnphanily oprnrd with 
iht fucccwful railing of !ot;s lo thr disiant ■cttleinent of Si. Louiy on ihc far 
away Minintppi. Inevitibly lombcnnj; beaune the Icadins industo' of 
Michil»io, K it ha» been in Iwrn the leadmf: mduWry of eN'cry forettcd *tnte 
3n the UrkHi 

Th8 Eakly LuMeaa iHcifSnty 

Settlement t««pt on io tlw wwtward, ind two hundred years after the 
fini while men had landed on Pl>Tnoulh Rock the fir«c wavetetfi of the gteat 
tide of civilirnnttn wrrr bppmg rhe vitirh^rn hnlf of Minnefnta^ Tn 1S21 
Fort Sncllinfi m^ built ai (he juntlion ot ihc MiimcMHii Jind tlw Mi»ii»ipj>u 
ami to Mipply the tixnben for thi« Foxt. the fint BawmiU wan built in die ilate 
at St. Anthony Falls: the Io;-h were cut In the l>utchniAn% GroYt and on the 
liTwcr Rum River, 'llii^, hoh«%vr, muKi be contidcied a« a purely sporadic 
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Jcvdopmcni. for the Mttlcaomt uf ilic tUlc did not UctB in carocsi until tbe 
Ctuppcvi'* lnd(4jL9 ceded tlut ponioD of tlic Maic cut of the MiR4i«iipp< 
River to the sovemnKot in J837, Oatt tlut »f£tlcoicnt vru bceun tbe Juoh 
ber Industry took ibe lend a» a nutter of coor^. No «ocn«r vrere the pre- 
linuniiy neeDciitions for the oei«inn of tlw criifli(Ie oi luid between die 
Mi(M«;ippi and rhr S'. Crof\ under way than iho fir« Und srekers mide their 
wijr op u fiLr a) eIic fAllii uf ilic St. CrihK« <uid kH.jii.rd i nlc fut a MWiiitll AC 
Mvine. A aawnuU uid all the nrcouary equipment wu bioticht 14) oo a 
ckarrcred boat trom $u liOuii And iHe hni lun'.ber we nwn Auffun 24tht 
1839. This u-fls the tint commercittJ «Awinill m Minnesota, h wu a unall 
witenwvper epeU witli crude madunefy and « c«p»city that m^uM hr put to 
ihjtme by man^' of the- pOTTahle tnlfU oi trds^: but tt protp^red and i.'ontmuni 
10 opcrztt; tiuinlfimrtitly iot fihy yrai^, ifoTing wlikb lime it inanufaLtured 
a total of l'>7.000,fK>0 board feet of lumber- 

Five yuT> later, IK44, the lint KawmiH i^ratied opmitoiu at Sttllwtter 
wbieh <iuiflclT developed mio the leidm^ lumber town oj Mmfies»ta. In 
fact it wafi generally con«i<ter«d at tbai ome th^i Stillwater vm dettined to 
be ihr laT)2est c\tj In t}n^ >>eer[on of ibr country. In the next ten Kcan tm 
more milK nttr biull in ^nk tinnifiibiely aiound the tovm. 

ObvLoudr there wu a m-irkcc for comparatirely little of thtt lumber In 
Minncwia, 6or the total popuktion ui )SSU was liitle over tOikh But in 
1843 an accident pointed the way to a tremendous increavr in the lof^- 
^inK industry of Minne(»i)ta. The i^rrat log boom Mt Sttllwaier broke, and 
ihe whole wintrr'n ait nf logk wa^ Miatt^r^ duwn tlie Mt!di«&ipp( Ittwr a* 
far u St. Loui», Thu Wiu she bpi^inainif of llie crcai log raltine oci itic 
ACimatppi thai Uad* 10 the development ot sa^rmilTf at Red Win^, Wnbuba, 
Winona, Utibuquc, CJalem, St, Louii. and murj other po<ntt nn tlie river. 
Practicftlly all of thnn werr supplied widi Jo^e from the upper Mittitsippi 
«Ad St Crolic valleyt. 

Tub Hkgiksing or MiNMCAPOr.ts a% a Ltjusn Centek 

TTiiift it wa< ihni lo^E^if^^ ^rid milling u^ju a ivell cttabliibrd businetd in 
the St, Croix valky whrn Mr Franklyn SlMr, who held tV cUloi whkfa 
concmlled tlie waierportcr at the Falls tA Si- Anthony, — the pmenc site of 
the Minneapolis Etotjr millt — buili a sawmill m 1&48 to tap the pine fomcf of 
the upprr MlfAkvippi. Ii vvaiH a rathirr precariouii undctiAkinE) for lht> antion 
wtf >cc in the hands of the IndiAn^ and each oprmtor had Ht bargain with 
them for the timber he tvanted to cor 

The neurest largr Iwdy d pine wa*E found ai the Rum River near Prince- 
inn in 1S4-7, but the }o^ ait wcce lust in the Miuguipp? by ilir bmkinK of 
the boonv The nest winteTi 1848, the fit>t logi to be >flwn at the fim Muicie- 
apoliA mill were cut at ihc mouth ot the Croxv Win^- Tbr timber W2> 
btju{£ht Jrotn Cliicl Hole InTTie-Day for 50c per tree. 

So rapidly diid the lot;^ne in ihi« section dei-elop that tiK 1^ molGoa 
fcei cui the fir^i )enr had increased to nearly ^ million in 1851 and ro 44 
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UAp ol Mliui«io<& Sb^vme UMtrttiutloo or Vcmmi and PnJrUi 
(Fnoi BuJMls 11. MltmtMttn r.MiniElrjU .SiirVAy) 

huUmmi ifl 1$^7. Loe« beriEne the mcdiuni o4 ?xchang<. M«rdiancs in Sl 
pAut snd Sf Arfhony Fatli — which lirrrr S-cunt MinntapaLi« — aupptied the 
mills tnd locciniE crews and aaxpccd lo^ rn paycneni. Th^vc they nited to 
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St. Louit And other souitifm tovtin. It vru s Icnc lirac credit aocount, tor 
t^ tnane^' w^A \cty often not rccvn-ed until s year Ul«r. Evcrron^r wliaievrr 
hic huuncM. ilnlt jn Ings. ind fH^ imliion^i of Hollntf htougittr Lnio ihrt oomv- 
tT>~ l>> tlu: indr u'lu luigdy rofiiintihtr ior thr r^iHil ilevHofiiticnt ol the Stut- 

Thc Dbvilopmih^t of Tin Stati 

The Rixk Uland Railroad fmrln^ iKr Mmiiv^ippi «t Rock TdMnd ut 
I8S4» brififiiiK thouoinib o\ peuple ui Miiiooou iml greatly enlar£in£ tlkC 
fOArkci ioT ]o^-* And liuDber. From 1^50 to 1856 iIk poptiUlion jumped ttma 
WW to 10l},[»tH<. 

KApidIv the ioiSRina crcvra worked rhrir wuy \ip tlir Rwn Riv^r lo Mflle 
L4C1 And beyond, up itic Crow A\nng to ihr IJtnita of it^ piiM, ond on vp fbf 
VfivJ««tppi ^d out tu the Ititiiti (*i iti ivirtherp trlSiiiir^. B^ t86(t thf>' 
wren? lof^'n/ north of IJnlc FaIU- 

Vt*i, tht M'tllcmrifi of MinncMtU m.% pivf^Ttving^ under a rrrtrcmlou* 
liAnJicap, 'IlifTC VktTr no railroAd^ For h«II thr fr4r. whtlt iMViejilion vra 
ni0|>mdrd. the ?Entc was coiTuncrcinllf LraUttd troin the rtM of thr world. It 
wa» not until J867 ihflt a nilroad at tail ooniicct^ Minnnpolk vnth PtAirif 
du CliJtn And mAde ih? \1fnnciot;i ni«trupoUt an ill year niAfket- Hundieic 
tti m'i\e< ai fttilroAd werr nxnplnnd in thr nrxr lew yir*An linking MinnrApoItt 
with ihr held of the Ukc(, and »Cftti:Sio£; w^twAnl into tlic praiTtcH. The 
popdition crciv from '43<',OOll fn 1670 to 1,117.000 m 1985. Vp tu the 
time cxtfnijvr dn-c?]opmrnl had been oonfiard la the country witkio ouf 
reach of the riven- I'his haid been fsprdallv tru« of the lumber indicUTT, be- 
CAUir the pniducifi vi-eiv too Sulky to be trAfr^poncd mertAnd by wngon. 

Annrhn- imporT»nt rr«iU of ihr rxilmnd buildirs wat the murvrlnti* 
growth ol Aoui milling in Mmorjtpol!^ Aa caH^ a> 1875 thr Hour nuU» 
di9^1aoed the ttwmtllf Ut the Iradini; induMry. Thai mu in M tnneipol !«, 
but not in :hc *tale as a whole. Tbt T9itlroid» helped the lofs^erv quite a^ 
murh a* ihey did tJje Hour tnillic 'I>ie timber back from tlie driveoble «irKuit« 
brKnn r<i m^It ^way before ihii n«u- form of loiCS^og, and the lumbrr output 
of il^r «tntr inErreavd siradify. 

The Rise or the Gkbat Lumbee C0Mp>^>fiBs 

IWer rhne conditions there could he but nnc form of ownenbip^ St^ 
one lould Mfford Id build n miltond for Ing^inE purpiiv^ tinlrw br owTrd a 
larcr quantity of timber to log and a Urice mill io eoofrunnc tlvc product. 
Hence the loecJnc was cradually (onceotTiLtixl in ilic hanJi of a fc«r larire 
'operatoi% who build their own milroadH and their own millt. And own vuiK 
tncu of timber. The rniall operator, with few excepiionK, hae diiappeired: 
^efrhef Irft the country or i» lA^iking imdrr ronirart *nT the larKer rompuiin. 

There w**, however, one I'lav* of operatfx^ to<i small to lie afiecicd fcy 
thear chani:cd conditions, tn iaa it ha» thriven wid hw bccti incrcned far 
thcni> Tbc5< were the ficrfa&te milt owner*. Tbe larRc openiort with tWf 
elaborste equipment have cleared large t ract s of bnd and en the clctrioK o£ 
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ihttf itactn hflvr, for our rniwn 3fi<1 anmhff. Irfv «nitll itabied paictts iii 
titnl>ti. Too »iia1L to «up|iojr a p«Tinancnt ni31 ahJ lonicd at pioliibiiK-c 
dutaarcs Irom thr lutf miUt, these patJic^ H.dn be liaiidlti) pioJicably only by 
the pontic milL Moreover, oiuch timber mIiicIi uu nut con^4eTViJ iDrr- 
duinfnhlc ax rhe nme of the bifl^ operation itoM* lui a sood market- Cons«' 
qucniJy nv iimi ilnvi^r coiintlo« porcable milk wc^rkinii in what arc kitovm » 

TIk luniL>c:r uulpui of Min^icaptjliH had iTJUchcd <J7S uiUliori fcrl in 18^9, 
bt^i thr bdk HI ibc mrlliiiK ^J"! altcaJy pjisstit to tbf nciriKfin ttrivn^ TTic cjs- 
tension cil the railKiPti itctn MinnrjipolH co Uululh in 11^71) hod boo«ned the 
laticT. and a t^wmill vtha signed In AVe»1 DiiLuth the uimc year. Ulh«T« lal- 
low«<l- T>»r lofiKinc In Mu'hij^n ifid Witcon.in rrarhcJ a *^Iimav Ijn^tweoi 
1^90 and I'fK) Aitd dwIJnoiJ rapidly. T"bis op^rifd an irtviring nurkiri io< tht 
dfliber tributary tu DuluiTi. Chtcatpj and Nuvth Tonawnnda — the^ Unrest 
ilkirlbiiiine p<^ni for (he E:ur — vt<.tt both within oLiy rtacb b>- waicf. Mil- 
lions oi Icct oi Minncwu lumber pavc^ oiii ilu\ £atcna> to the "Soo" and 
bvyMd' Meet oif the roilU snthin n-ar-h of vhr lakes uill mw a cenaia 
amount of full ihickne*4 lumber for thi« ear^ iradf. 

Thi NoftTHrftx VIiLi C?<tfTeRS 

KiiJ2» in the S^t. Levis Ri\<r at Thompton incerlcrcd with ihe tree ilriv- 
icii; of l<if-« to Duluth and thr Unt mill «^s nublshod m Cloqurt in 1S7S. 
Four oth«rt JoUowed in later jt^n. When t))« cot of Minneapolis began to 
ikcline, Cloquet brvarwe ilie iHr^-eit maniitaeturer of pine in rhe lUte, and it 
atilt holds ihai pmiiion. A Lo|^jn£ lailroiad lint been buih Hum CloqucE to 
the lion Range at Hornby, and thi» losul toficthei with tbe &L Louis and ita 
iributatie»> tap« a vati countr>'. 

Other aiilltL appeared aa oppurtunity offered along the line at the Great 
Noriiieri) Railroad at Carletor, Scanlfjdi. Orand Rapids, Doer River, Caa 
Lake, itemidji, Walter. Akeley. and many orher places. AroiJnd m-itt of 
these crniei? the «r(Eleme-nr uf the cotinti>' has lanEV'') w> f*r behind the log- 
CinjE that tiviH of the prodoci was dipped OLt of the country to a distant 
maritct. Where attriculiunil lin^lopmcnt hoa onnc later, lumber ha» been 
shipped In troiD aonte more distant trontiei to supply it» nvedi^ 

Tfwre it itiU another «e<ctiun which hat had a ^lif^tlv difEcnni dcveloip- 
meni; the counrn- Tribntary ro the *iT«jris tduch empty into the boiwlary 
w^rer^ nj the nonlu li l« this trciion which Is now tupplyini; most &i riie logs 
DO the prtAcni sawmills A portion ui it n rtatheij by the railroidi- The 
imumnoch miU at Viri^inia. for irutance,— the Uttse?! mill in the Ktate. gets 
ft) lop by rail from this northern sectionn and dmribLilet jls lumber in the 
uoDe vny to all pitta tA the country. Other mitU ar Baudette, Spooner. and 
lnienucinn:il Fallt draw their tupfilirt frrmi rhi<^ <rrtion, dovrn the lixtn m 
weU at by rail. 

Thk Pvi-p aNi> Papbh Miu^ 

A latee supply of ^riKT and baUam in thr northern part of ihe srace 
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mctcd uiotlvrinilutit>,cla>riy tllicJ i%> ihclurabcT indxihxrf smJ yvc different 
from il, the pulfi iitd pai>cT iiilU. The hi< taniniU wiili iti irtuiUblc apk- 
titr b f»entia)lf of u temporary ckaracUr. It n rnnpoaenMc to keep it 
cnXDomiicjill)' kuppL]«d with Ioe« for a lovig period i>i jcan. Moreover it teptv- 
Kfitf n ccfnparntivrly smkll ^Apical, The piper mill on l!ie other hind luuallf 
n-prwrnrt > very iftTfie iriTr^nnrni tnd cin hr %Mp|^M wirh niiad in p^rp^ 
tuUy iJoiQ at LvU)p;iiuiivrly wiiill TriiCC uiuJei tW proper itiAaiKcnDeiiL The 
raftimfoctuicd product a compact, inc from w»>tc. And coiueqixriiltr am W 
ihappcd for loag diitaikccs. 

Under ihece conditions r<^P«' "^''^ Kreir up ni Cloquei, Gnnd Riptd», 
Bninerd. Sarietl. and Intrrnaitonal FalSf. Mo«t nf the milk lErind op vhe 
wwxl tr^d [naiiufatrure what i^ knou'ri ta nm-hanicil pulp, swh » K iivd for 
the tJLFiiprr E^><l" °^ ptlnt Piiprr; but 4t IniemtttkMial FalU anil Clnqitn 
nilphtcc milU have recently been (o^tAlled for the manufacture of chctnical 
pulp fof hi^h-eradc papers- Spnice ii the chief apccies iited by thc\c milU 
DOW, with a <ertain percfntaf*e o^ balsam n^i»e<l in, but the chemical milU art 
opable of using other ipecie«. 

LoQCiKO MmicDs 

In some r^sttf. where ihe ruilroad bus not per>rtfjtr>d an<l the timtwr is 
located near the Ktream, xUc logging methodi have elt*n;5ed vef>" little tine* 
rhr ^rsr logi w^rr raken nut :n IS^S. eicqir thai the nw Inn replaetid the tar 
in ffllirifi the trres and the Iwrse* have crnwileil inji the oxen on the tk^Kh 
Iniuk It IS what i» biowr a* the "snowball" >ifMfin, Th* trc<* arc fdkd 
and trimmed, I'he front end of the lofis art chained oa a iinfile bobuled and 
with tht rmr ends draf^E^ng on the RrounJ, are dragged to the sirenm, thert 
to wait the tpring hreak-ap. Af. the haul from the wood* to the itreaxn in- 
crfsivd, ir w^^ nrm7;aTy to find ^ome merhod hy whirh rhr larger logt ronld 
be hurdled. The iced roajj was ilie *oUriion. By sprinkline, the steigli 
were tonvcrtctl into groovr^ oi ioc, and b> Hupporimi: tbc whole log oo di 
>led)L the load* were trebled* and in many ao^ more than chxc. 

'I^iii it the method in almost iini^-enal ute ir Minnesota today. In a 
few iifita when th^ r^ilrodd can be easily- built and the tcand of timber i« 
partfcuTarly heavy, thr overhead ^team skiddrr in commnn i»r in the South. 
has been introduced In ihe pa>t five yean. Il canai^ts of a keivy cable 
^trticbed between tvro lartie treei for 900 ft. On tha n an inverted bicycle 
like that used to carry the cash buakctt In the Mores. A tiohter cable punnfl 
throtic:h thiiL bicycle in operated hy a stationary ent^ne on a Rai cnr. The lo^ 
arr picked up by the cable wherever they utt felled and (^arfwd to ihe can 
for ihipm^t fo 'he mill, Thk method hn proven rery utisfactor)' under the 
prrwrjt toiidiiMmn. hut ca-n be used cmly on lar^e »cale oprruion» where the 
timber ii heavy. 

The FoitB«rr3 or MiKNK*iir> 

Tite on^uial foictt aim nf MlrnrwiiA has brm eMimnird at 33 tnillion 
acre*, '^l bi<^ included the Big Woods oc hard wood iore^ which e\tci»Jed 
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south from the nioiAth of the Craw ^Ving Co the southern boumJary and west 
to ihc prairief. ixid ttie pine fonsti wkidi utfc waticrcd ever the aonWna 
tw&thJr<lfi of ihc Katt cttEE ol The firniri^. 'Xhii it. len per ceat Urc^r than 
the ntttnattid forrtt arra of Michi^jir an^ atmrxr 30 {Vf retii lanzrr ihan char 
0! Wiacw^in. B*(( ihr fiiwid ot timher ti nor ^ gomJ and thr total oticpiit nf 
lumber fiom thii aIuit will nocr ciiual ibii frgjn ciiht^ of the oilier iwi^^ 

'Vttt Haiu» Woov Von^im 

The Big Wood* hn*« hjrnuhpd ccinparali«-fl> little timber to the lum- 
ber tndiiCTry. HarJxcootU are utt^A mort* im tpfciAr'it*, ami the mnrket for 
ihrtn is not ilrvrlnprd m a new coumry iifwil ilii- ^eillrmrnt h prettj wrll «- 
rfibli»lteij. Ill [tkr CH>r of Mftino'naH a Urge purtion u! lhi» lard wa^ cleared 
tor fanrini; lori; before tlirrc Ha>> any market, an^ the tinier irib burned to 
get lid of It. To be stire there w a conr^ide'able portion of this section still 
under titnber, but it it in very irnall pitch**, and tn(Hr oi it Tu« been heavily 
cijllet! of ';i< ciusr v;iltuble tree* for loral purposes. What littb of U oow 
rt^H'hes the inafket ^ors so through manufacturinK plants uhich turn out 
niiialieil pfudLicU. aiitl iiul Elirouk^h the fduiiirilt. On the whu^. !( nu> be 
said that It never hai and nc»er will support a lumber tn^uitty wortbv of the 
namet and w> deterres little more than an lionorabic mention in this arride. 

Tun PlWKHlIX 

h t% the Efcat pineries of the north ^itli which we are chicJlj- cooccroed. 
Conning down to meet the Bi£ Woi>d« nonh of the cities, thev cnveicd the 
trhok oi the northern end of tKc alntr nst ot the prairies. The great bulb 
©{ tI WW a mixture of white and Norway pine, Alfnott everywhere there was 
tome jack pine rmn^led with it, arj ihi^ peTcentage increased on the ^ndier 
lands until the jM^k pine uci-asionally formed ihe bttllc t>{ the iTund or even 
fonoed a pure tuud it^elt on Uoiited aiev- Ali[io>l eveiywhrre there was a 
fpnnkling of The northern hfttd^^oodi, »udi n> birch and poppk. and ihev in 
turn on the he«v)ct KniU alone, mixed with other more valuable hardwooila, 
or, it the more nnrihern ^cHifiiits, nii3ted'with the fipnice and balvani, cxcupied 
the ground to tlif exclusion <ii the pines. 

Xfiniit-soia's lumber output reached trs hijihest point in 1905, with about 
two billii^i feet, and ha> since tlini steadily declined. So rapidly and mitEhtTly 
did her lumber irdoMry (trow that iu»l lixtyicven )'eart after the firr com- 
mercial uwmill had been baih within her borden her " inexhaustible r'Riber 
mpply" wa« on the wane. Nc^-er a^'n will the indtisTry attain to the prc$>or- 
tkiil» U htt\ m 1*H)S.' biiT. on the nrhrr han<1, ne\*er ivitl it die oiir. Nen' ind 
pCMlbl^ rnfrriiti ipeties Mill 1ir T(>i(t<! irtlu asr, vbhife the ?fVLXid citjp of |nnr 

fa Btpwinic to mcrclvan table tare, but a lumber industry there ^"ill always be. 
Part of It at tea«t, the manufacture of paper and pulp, h likely to tncreaae 
ttcftdilvp and. in time, take a ptommenc place in the indutttin of the stale. 
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ff'N**^ All thr tho^ fafcon, tkr ililiy Bniimttr, and hurtimliurc Art con- 
iidmd in other atti^lo, bcncc chi* ifitcuvuoci b Iwutnl moit pankulirl)- 10 
m bricl tvmmBTV oi ihf Icadtng crop? and osncultBiv » « wWc 

AcUCtJLTL'^E ix GivntAt 

'IV fcncrAl iixiribuCDon of ii|;rkult\irc in %kt SiAtr « prvMnnJ darljr 
br Ftgurev 2, 3, 4, and ^, wbk4i thov thr JifiiritKition of iht vilvr of fmm 
pTopmy;uf a1] cropt; nEimhrr oi all livestock ivi farai^; inJ ihr prrorciticr oi 
Uad JtrcN in Jitrm», ll i« riiikni that the ttvyt hiji^ilv Jortopcd pvm 01 the 
SCMc irt :bc wuthrrn hajf and the i>orthwc*trm or Red Rirer Valley »ec- 
ffon. Tli^ nonhra^imi part u (lirvrloprd but paniaUy, lar(<r portiofib bfin^ 
wholly undrvrluprd :i;f<i culturally'. "Vht utnihrrn cKiiun lMJtn{ytn^^is to tht 
|[Tn' iJrifl anil prairie wiU. tiw twrlhwrticm icciion to tlie lac^jiinnr soiU O* 
L^kc Agatftit, and bmh leviKinv oatrctpond to llir mote favoiablf cliaiilc of 
the StAtr. 'VUe norihnuivfn xction includ«f the lor»i and cut «ver land*, 
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lll^t or toAy KriU. *nd «ximm-c tw^mp au^h. Thr \tvo\ land, iich ACdU, 
and HvitTihle ctimurc nf the Rtn^ River VaUry offviril txrrllrnt opparrtiTvtiM 
iot ihf srcM-ih oi n*re«1». r«|>rdiiil> whrat, ^ml wm ^ttiM t».r[y in tlie hisr 
Cory of ihc Suvr. Only wJtliln rrcrnt >mn !ia» aKtioiliurc b«DO(iic more 
divcrNfticd in thai trt^ion. Tht: aJvanctd c^clormcm io ihc nonhem ha\i i* 
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Pift. 7 Pl^urtT rlbtfv'ln^ EjniiurEujt nCrkultiiral Mtallcitica for MlanmoU. 

<luf in pan ro die bet ihac it was cectled fint and to th« etisy oocupaiion and 
oillJvATiun <if the o^t\ pruinn afrtr thcA' *cfc opcnrd to «ctf]em«at. The 
puarrr vaU and Wcsr tuvcrni poifion in thr nontirair was pmvrA hy imni 
the m<>Te dciirable afc*t clfcwhcK were occu;>M. 

TTu- in'^ponnncc o( ihc ^milhcrn portion i>f the Stitc i> niaJc rvJiJciK by 
COCnptilKton with the Slate ;u a whole- tri ih<- atc& fiM;|h at a liiK druwn r^;it 
fmni the soiithrrn «n<l oi Lake Traverw i* product 72,6 per c*nt ot alK r 
ireJ by i-aliic; il lus 77,4 ptr cmi of the v^ue of all fattn proprn> 
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per cent of the value uf d1 live ttudc oct fAJnv; 71 per Ltnt of llir improvnl 
Und in iamiN: 693 per cent of tlie land popvlAtkia aixl all dtics (except 
Dulutli) of more than 11.000 iah«binnn. 

CeroU were the pioorer crop Ln souUwtq MmM«Dtn w to mosr nevtiy 
Kltt«d rcirwnf o* tfie Uftilc4 Stntef. Wheat w«* the cKie* crop, Punn0 the 
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spcriiil rniphdAi» upon live itwlc* Uie d^iy iiiiixiMi), «id ihc pii^iuciiuii oi 
ttock food. Willi diversified f^rnnine, increjucd population, better marlceti 
ami TraniporUiJon t^idiniet, lund valuer have incrrai«l grcatlj. D%n tcnJr 
tion hjL» i^timuUird (cirlcm^nc of rhe norihea»tem pun of ihc Snie. Dunn^ 
the d«Cftdo 19C0 CO 1910^ 55 per cent of the cotLmie* of wurhem MinnoocEi 
()ourh of fhe previcruiily ilr^r^brd line) dcfHnrJ in rural p*>nijWina> illc dc^ 
crcs»c Avcrasine nearly n\ pei ccni and v<iryin£ hom Diic4)alf of o<kc pet Cent 
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TO }2<4 per cent. Many of ihe people who Jcii ilx (iriu* of this icctioo went 
<o Ibc cilice oCrtci> kit ihc Sutc. while oihen soJJ cbdr JAm* at iHc hi£^ 
prins prrvailiofE %ad boucfai more luii tt\ the nonhcwccrn pirc Thsi Mcitoo. 
ih«rcf>orr, hat cxprrieix^rd the tnott r«f)id growth of any psrt of the Sute out- 
tidr el the cicin. C^^n with ih» rapil ^rowrh, howtver, the nonhesfCem 
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ProrliH^iLcrn 0^ rrtnrlpiit rcTAAlA In Mlnn^wota. 1060-1910 (FTom Roltljuaa^ 
loiolc Itiftiury of AjcrlL-utturi; in MLnnawiB-' fntvervltr of MUimvou 
dtvdl«» In th9 docl&] dcl^ac«*. Nombvr SJ 



port ift vrry fptrwly settled And murh <A ft tniisc i]vra>'3 rtniain Kpsnely ^rt- 
tlcdt because it b beat jddftct! 10 tortji culture. The Sutc a^ 1 wliole b only 
iMrtally dereJope^ a^TicuIitjrally, in ttic wuihera sectian 80 to K4) per coi 




no 



THE JOUBNAi. OF OKOCIRAPHT 



VtCl. J4 



oi the atz:x ii lEi Urma. in ilic northwcAlcni wctiori 40 u> SO per cent, nnd in 
the northcaatcm section las than 4U per cent (KiipjTC 5}. Scvcfity^xie p<r 
ctttt of eiw iftrm ncreagT- js intprutYd. which r*pr<4eiits only i8 per cent ot thr 
Urd ftm of rhe Slate. Alchcugh th<- improved iicimge ii i^rnill oomp^te^ 
with thr rutifp sirca it w nppnuiimaEply n\\tst\ xn the land irr« ai i'-nnncrticut^ 
MasMchvi^ltfi. Vermcjni, jiric) New Jcrw>' cnmhinnL »nd t" more ihari one* 
louTlh the area [>f t)ie Britlfih laiea, 

LtAt>1?CG CHOI'S 

Thr general charfteter oi ngricuUiirr of xhf ST^tr i« shown by the is^i 
ihair neatly thm-tmitthh (72.8%) of chr lotjil v^luc af crupn i^ iDiitiitrntc*! 
by the cere«U (FTjutc \) nnJ il»out nnt-eichrh (13.8'.?) bv Kay nnd t4>ra£e> 
'ITic rcTHflinder con^iil^ moiily ot potatcw*. other vejcfiable*. und forot 
proifucK. M^uiire<l in icrniK of value the trading cropA ure wheat, oat«, o>m, 
hiy >n<l foraar, hflflr>', and pfit*to«- "ITir rrrral* have »n acrtajtr mnrr than 
tw'u and uni>h»tl tlmts thiii o1 h^y ajhI foiAi>c »fv) ft vhIik nxirr ihun five 
lune* St K'cM. Mute iliiui uDc^fifth of the imptuvcil land of iW StHtc !» Je- 
vottii to the produciivn of har and fora^rr, iibout one-ti^ilh to wheal, a little 
lac thin uTit-sixlh to onh, more th^n (i"e-ienlh lo ^r^m, nnd nearly one 
Cwdfth to bu1«y. 

A'inf H'hiat TTipned lupreiTiP in Minn«ota (<w mftrr thin forty yrnrt 
Aft Isle H^ 19G(I mote [fian cine-haU (50,6^rv ) *>f ihe <uliiv;iied iHnd wa^ dr- 
voicd lit whcAti but by P'10 the acica^c hnd declined io about one-fouiili 
{25.7%), 'llie Urgent <1ocre4t!^ in acrntcc was ''^ per erne itt the aouthwc»t' 
ftn part of the State. In th« Red River Valley the decline ranged fton 30 
per «nt to 50 p^r eent d\irinjc the wr^ie p'^rioi!. With the l<wi in wheat acre- 
age canwr a marked imreu^e m ihar uf tcirii. uat«, ha^ mid foiage. barley, rye, 
and piitaiDci- Nearly O) much biiil wa:i devoted to oais in I^^IO ait ro whrnt 
uid the fonner may bccnme the lendinf: crop. Ptobably moit la^nilkant if the 
inctcotr in the area devtited to hay and forage* a» rhit indicates foiaijon oi 
cropb and art increase of unimal induxtriet (See article an dairy indiiitr>]. 
'Vht prewnr vrhrar irrowing n-ielnn i* in thr* dtniniiGr hatin* of thr >ftiine^tn 
<iTid Red u\Kii h^ j» clear]) shown in Fit'^rc 6, Mo^t of llie tiup is a bi^i 
erade >prine variety although winter wheat \i bcint: introduced » the yield 
ptr acre \% ordinarily krger. 

The production of oat«. com, hay and fnragt is vhown in Fi|;iire« 7. S. 
and 9. an<l the production of live nook ii intfniaiely ixtociated witlt thecp 
cm|i?< (Figure ♦!- There x^eie thtcr printipal ont diMrict^ in 1910, vir,. the 
high Cetteaii Jfcti-wi in lh< mtiihwett, the hiyb pUteau action of MoHCi 
County in the foutheiutt. and about the Twin Citie*. The dc^velopnient of the 
^m t«'o lectiont it probacy due to the fact that rtdt* give better yields than 
moct other oerraU wfiPrr rhe niBhiK ^fp lool. Oainft to rhr buity character of 
oatfi rhc crop tifiially pays br*t near Ibtet city rDnrkrt*, which prnhably ae* 
OOODts for the dc^elopnnent of the >iection about the Twin Citie». Suuib-^n- 
tnl tad fimcW-ntetn Minnesota Ate the inor« important com tectioru. Tlii» 
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dJfdSbution b probohlv due tu Che culcLVAbIc chiraiCtGr oi the hfiH* ml, the ^^H 

spring And sumnner dmribution ci r;iin, the kng hourc of tunihinfT th« hi(;h ^^^| 

nimmcr rcnipcraiufts, and th* *ltcfIopnnrnf oi tKe livr *t«t indunriw. Cofr ^^^| 

hA« hcrt) grnnn 1 t*^IO] in itt! btir luu rininririH ui ilie Sruic iiuT it rcni4iii> tu ^^^| 

be dru^^naitJiicU how far nonh ic will be a protiiftblc crop. With the Aut- ^^H 

duitmtrnc uf cbr single VTop f^iitrin oi whrnt preidiiCTJon and thr Acioprion of ^^^H 

divmitir-d Aj^hculti^irc the proji^ction t>t Nny an<l Kirngc hot extended over thr ^^H 

entire ngKcvltiLTsl are^. ^^H 

With the divertiTiontion of ngriculiure ]i» come de^elopinmt of the ^^H 

anrmai inditMnci^- Tlir marr rmponiini virions h« itho^n hy Pigurr 4 aie ^^H 

fouihevtrm 9.nd Htuthwfi^ttiv \ltniir*a[ji- Etrtrv^ And niu|e« jire the most ^^^| 

imporiant nieafureil by value (Figure 1) And ibeir di^uibutiori bc^i^ n doce ^^^| 

KlAti<m to the nun)ber ot tatrnft, (he nmouni of improved ]And, and the oatfl- ^^^| 

jttd corn-grow 1 fig kections. Caitle for beef are being produced rspecially in ^^H 

the v^uthwnirrn and rv^rmie somheA^irrn duTtict* and for ilnUy piirpr]«n in ^^H 

the Kiutli ci^inr.il irK^t^ti aiul ub<fui i)ie Ur^e LJiira (^ce JuriiLle un dmry indu*- ^^H 

tn~)- SwLne production » intiiriitclv auotiated with the djdry jnilu»1r>' At ^^H 

The> are raited on tkim rndk and luttened nn cvm and barley, com beintf the ^^^| 

more important fo^d. The <lry. high and ^'ell drained \{iaa- lands of the ^^H 

«oulhwir«Cern and ftOLitheaKtrrn di«rHci« arr the more imporiftni i^eep nrrtit aU ^^H 

though ^hrfp ^re di-iiriburriT ihrojuhotii the Scare. ^^^H 

Cffnf/fli/oi.— An aTinnpf hii» bcrn fnudc In thl& brief auiTiniary to indl- ^^^H 

Cdtc the ^rncrfll di^trtbutiun of tt^cricuhurr in the State, the clilsifctt of ajcriciLl- ^^^| 

rur;i] prodtfct^ 5nme ot ihe leadlnf; cwps, the live tcock indmlry» some of the ^^^| 

facrort TnHuencin^ xhf dkrnbution of agricutture. the change in the chamc* ^^^| 

ter of ;i^rin]tnirr. ;ind the tnwT pruh^tble |ine% of fviiiiie ifevel&pnient, A ^^^| 

thotoiiifh ditniUHinn of the «LtbjeL~i fl■L^ iinc beeji dLiiemiireil, Tvcty tchool In ^^^H 

the Stftic should secure a ccpy of "KnrLy rconomic Coiidition« «nd the De- ^^H 

vrlopmt'nt ot Aericiilnjre in Minnesota" hy H. V, Robinson, publtthed by the ^^H 

V'ni\''r«iiy of MinneM)ta. ^^^| 

MIKMESOTA STATISTICS ^H 

Ann of »iKte (CrnsLi« 19T0) 51.749,120 acM ^H 

Number of acre* devotrd ro ^nVuliuie (Census 191 0),. .,27.675.823 ocrw ^^H 

Number of a^^rw ijndevHoprd (Censys l-HOJ 24,073.297 ncre* ^H 

Vacant KOxernnierLt homeUe:td likjid» open for entiy.,.,.. ». 1^00,000 ocroi ^^H 

Approxirnare amount of «ate lands un^otd^ .2.800,OT) sere* ^^B 

Numl>er of Untwt in »taie (Cemu* 19101 ^VTS? ^ 

Averoae *.lrx of fifms (Censiisi 1910) 177 Mie* 

ViiJue r>£ fni™ %nd buEldme* (Census 1910) ?l,259.5I0,0O£) 

Ave^^^ Vflhic per acre of farms and building (Census 1910) $46 

Value of live stock (Cenitu 1910) «I61, 527,793 ^^ 

Inrrewp in land Vnliirs I'^^O »" 1910, $!fi mi (wre 775i. ^ ^^^ 



NOTES ON THfi QEOORAPHY OF TBS BED EIVSR TALLKT 

St»w Nomul Sciiool, Mooriicaii. MinncMta 

MINNESOTA'S moti iuwuA ihnt pcfiMmxto perbii[>» an tht Aupea- 
iicAtf ofiTJi-pif iTon nnin«t o* ihc Vioabi Runi^: the tnormiHu ilour 
milla of Mifinciiioiuj »id ihr Red Kivrt Vollrv. IV KnI ttivrr Vii:k>' hu 
bwA ^Tontincac for morr than hrxy yokn. Its pc^cic whcAi lanou luve 
coorribtjcrd much toward* inflklne MimicapoLtt iKr i:rciitnj Aooi'tiiIIIiim: tity 
tn the M'orld: it hv- during: Ihc thrrc ticcado prccinJins (be tut yielded per- 
kap« more l!*x fiecd, ih Wfll as more wkrat, than any oilvo lite area in the 
wurlJ; and ie» "hnmAza*' farm* hivr iwen almoat ihe type illiKtraijon of »- 
Mfinirc fftnntne oprralkini. 

Lake Aosuz and lis Eptbcts 

The Red Rit^r \^atl<r u a lake plain ratlier than a mcr nJtcy. It la 
part of the bed of slacUl I^e Asois'f^ Thit famous take, wHen Urgett, ex*- 
tended nearly 7ftO milrc north from Bis Stonr l^e, and ennbtared ui area 
abniir oor Hfrh Urgrr ihun tfir rornhmrd arnfi of rbr prevni fii-r CTteat 
Lakes. Tlir exifttrtiLC of thm vaM lake ts puvcn L3 ihr aiaicfials la^'d down 
on ib bottom and by fc4tnTT5 produced alonj- its margin- At tome placts, the 
tvavencut lovretiRsand terrafea: aloni; i>o>re4 of mAevof it«^ore they heaped 
up looae matcnaJG into brach ridge»> partt of which lubveqventiy were piled 
up bv £hf wind into dimet. I^ttax wieto ftunned urhere ^trranu entered the 

Like Ai^a^eif lauir mio ctjittenct vihco the nUdcr ob^^iructcd the noniial 
drainas-c towards the north. Tho water rofc in the haiin until it overflowed 
to iHc toiith. VV)irn ttie melting of the glad^ opvoed an outlet to the north 
lower thnn that ihrouflh Uig Stone Lake and the MmneMta Ri^er, the Uke 
level fell fiom «oniethtns Hlce 1050 feet ;ibave !(f^-1evel to approximately ^m 
feet. With the dtuppn ranee of the elader. the lake nearly dsappatxcd. 
I^fti Wiiinipce, Manitoba. L^kr o\ the Wi>od>. and Kcvcr^I ?niall<r ones tumy 
be looked upon u itmnanis for they occ^»pv the cieepcst depmtionh in tFtr old 
bann. 

I^ke Aca«nz influenced in tereral vrAyi the region it ocvupietl^ 'Hie Red 
River Valley tvwa 10 it the lacustrine vllt, the upper few inche« oi W\U-h 
have weathered ictco vcty fertile wlL \fuch of the icdinieni brought into the 
lake v^'u well ^octed. In «onir delius thcer are commercinlK' vqliubl^^ depo^itn 
of irravci and sand : tfoin the one near Ma-ikcodo, ibaut 18 mile* cast nl Moot- 
head» tens of thout^andt of c^rload^ have 1>een taken. Although the margin of 
the take plain It %<^n(Ty in n^atiy plMce«, little tH»t fine niaf-risl w^b eiuM f:ir 
(jiom thorr; hcni-e reaily uW the nnne LeniraJ piri ol the jniienT take h 
covereti now hy nuieria] very line in texture, «o fiDc, indeed, 10 to form, wh«n 
w»eT<4oaked, an c^nptionalty 5ti<ky mud. locall) called eumbo. 

The Batnera of mo«T of the Rod River \'alle)' it remaii^lilc Profcaaor 
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Dsm sQUec ihir the floor of Lake AgnMrz is perhopft tJhe targcil ntmoM Aai 
am <4 aitn'cultural land in rhr irorld. Thu flamcci n in pirt due to the dc' 
posJifi which acciifituljicrd «n>oor[j)y on thr bottont of tfar ancirnt laic- 'Vhc 
fcwDm a<i<J yWAth of ilic iimin-r«ilcv!i uf thU xnt have nu^c th^ Fan:Q 
Quadunsleot the Laiteii States 'J'opcwr^phic Atlu « fivonic one for the 
cnidy ot ihe youthfiil itozt <*( erosion- The brjcfne^s of the inttrvnl, only a 
itrw rhoutonc ycnrt, which hju «lapt«d tincc Lnke AKJtHi> duappeared. h 
panlf rri5pnn*iblr inf rhr fhararrrr of xh/r stmirn valleys, The thinrew of ihft 
»olI l^-er doubiLcBB K anodier rauU of the su&e fac(- 

SOMC RnULTl or TttK KtJ^TVKU OF Ttit AmtA 

Tlie ev«QiK«s ol tlie njHace and the eenrrnl Absence of bowldett And oj 
Cfces or \%T%fi (krtitkS are favorable to the u&« ot libor-savinB fann maclun^^ 
Traction plcvrs, Which are murh iMrd, and other machinery, mxde more eiuf 
the (levelopdfeitl of va^l or twnHnza htti}*. The lojkocrapliy favora rotsd and 
mlroMl cbmtnictior and uk- The acccsMMh'ty of the cravd dcpcniis of 
9Mne of the Ancient delta* favored the KravclUng oi the railroads and ro4<b« 
but such impfowaient of the road^ has been delayed becauie for more than 
hall rile year din roadt are fairly tatiiifacicir)-. lliifi it etpecially true duf' 
mz rhr «rvrrat mnnrhx whrn rhey are conrfnnoiMty frtvrtn. 

TIm loelnett of the iutiacc, the paiKity of valleys, and the bilty natuie 
oj the ruaiciiali, coinbinc to Uvat ihc Malcine-in of m^Mure *;id Co hinder 
lis run-off aficr raini or melting. Since evaporation b relatively slow, a 
reiponte to the general coolne» of the climute^ and as the rxinoff U »Ji;;ht. 
tSe average Tamfall, somewliit lew tluin 25 ir>che*, U abundantly (nfFlcient (or 
rlir iTTfip^ groivn. Indfrd, in Timwually rainy yrart *nnie arrai, rap^^ially rhose 
rriamely Jisiani front firrjtm-vallew need arnfurial dramaee. 

The le^^lneM of the area^ it^ low elevation &bovc ihc scn> in moot [^acev 
lew t)ian ^(xi fed, and it* position near the center of the continent, combine 
to make the rate at which this area is louered by runninfE water rvcertionilly 
«low. It hnt heen authentically ettimated that tlie average rate of lowerinK of 
uirface ffir ihr l^nite*^ Sfa(r« it *bmjt nrc mrb in 760 yrar*, wliilr in rhr Red 
River Valley. 3%0 years are rcquircd- 

CUMATIC iKPtUlWCES 

The climate oa well as the soil, of the Red Rivrr Valley t» suited to the 
^iQWth of ipnnp wheat, oata, barley, potatoes, r>v and flax, the chief crop* 
grmva In *p\te of the high Iatic\ide, much of the vail*}' hat a latitnde nf 
nboitl 48", >nd the U™ areniffe reiiiperniuie. approiiinaile!y 38* F,, the** 
valuable crops aie ripened during i\\r thon but a]«roi<t irupiCslty hot «iinin>cr 
•caaon of too]* da)-« and ^hort niehtv 'llie avcri£c July tempcraiure h almo>t 
tbat of equaiorial repons ( 70* F.)- The fact that most of the precipitation 
fallc during; the gro^%-tn;; <ea«on. wher it k nredfd* i« nr3t*worlhy- The short- 
neaa of the ifmwinK «ea&on h unfa^nrable to the produclion of com nr of 
fruitt. but suitable vaiieticf of ihcx urc being srawn farther and tar' 
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Mtnh. mit corn alrmrf)? u hnpontm in xht utithfm Ji^f of th« vallvjr. Tht 
hmt cold vHun dnrDutasn MOLlc-rBMns, also, but it b oand^dn to mdil 
aamcSei. readlDS and cdacatian. 

Historical GcooiL\rHv 

A« thr Rtd Rivrr Valli:^' ii duc a pout cif 'lie Mimv^in di'inai^c »yv 
Con, It w-jtt not tndudcd in the Louiujcu Piirchaie, lUid did not t>fici>n^ Ameri- 
can icfriEory umit tht Trtui^- a4 ISI*^ with Grni Briinin. $cttl«menT had 
IwCiin, Ho«r«vrr> nnr the prornt CAiudian bouodan-, Oioflly aixa lh« be- 
frinnrnK of \he cmrory, (1811). ScMm-honit vrtn mn ocottionaJlf Ut up 
tbr rivrrn biil t'tutirtiiinicittion witb ftif niiliddr- M'orld wni uiu>tihrVTOfy iitntl 
iJtc (Lfininic ul lite railroads, and hciKT dociopiiitni waji sjovr. For nianj' 
i<4rv the cUrf moik ot iranvp^TtJition hccwren ihc srttlcnKtit? in ^c lower 
Red Rt^«r Vdlcy ivid the £<bt, ( tt, SnellintE, (IKJUJS), St. FauI, and IjUct 
St^ Cloud), it'&i bv mcArtt of piciiirc«<|Uf but vfiy cuibbrnaomc 'Red Kiv«r 
Ciin«/^ Tlirtc cnidr, wnndvn, wltd-iwiifrlril t^ijdrs u'rrr dfnwo by oxrn, 

Wirh x}v vamm^ cf rnilmckls. In (tir iMrl> IdTOs fhr drvrlopmeni of vkp 
»^lc)' '*a* ratWil> By 1890, h wjw far nMtc dfOkcly KEtlrd ihan nxMt fionticT 
TCffkim. Upon it» ttrtilr plow-iiKttinK »oih, wbot CTOp« oJtm were rued, 
which )ield«d fnonnuus profit! until t\\e price a^ wheat A'Rf forctd dovm, 
by i^rcntty incrf^n^d priMiuumn. friom omrly or quite ^L20 per bushel in Hrtle 
rnorr ihari ha]4 ibnt prirr l*Hit groir inrreiKe in pradiirrian wa< due not 
nione in the *!rvHopiTieni oi flie Red River V»IJry; U u*% contnhutrd to lij- 
nijuiy Jiieju> in ulhcr pdrt» of the wuild. ivberc irctntly perfected ljiboi'»&viDi: 
mochinrryj indtidini; ditc». reapers ind Atam threihers, and railro«d» wert 
nUo beuig used eKiemi^ely. 'I'he ea>e with which proAtable yidib nd wheal 
were produced in the Red River Valtey percnicted it to continue to he a jE'^t 
i4:heni-rK:!Ein2 aren urFim rr^nirrt Ira farored geaffrnphicaJly wrrr fnnred hy 
ihr iu^vt pr^e of wheat Inr^cly tu «1>Andon wheai'Ta-l-unit 

The one^crop nttthod of iarn:]ini£, lone ifi vogvie In the Red River Val- 
ley, JB hring abandoned under pre^^urr o4 incrrfl'^ed vilue f>f the Und. (an 
inevitable retuU ot inrreued detnandi for Und by the aui^ented populntton), 
of greater reiliiation that di venisection pay*, and, in a>me sectront, by the 
derrrwiFd yield* rollawinn inariv ve.irx ni rarelfv* whe^iT-mlriirr. Otlvr 
fiiains. cupccially oal*. Wfey, and lyc, wcrr firvi txtcmjvel) |-iuwn. Corn, 
in the louthtm KCtion*, nnd potatoo rnorv widely, have had ercatly incTc^scd 
importance of rvct^nt yfar*, <htefiv bffiiu<< land which has hocn >« tilled^ yiel^ 
the next year ohtti rtearly nvice the averaf^e crcp ui whm. The com is 
mmrly uved ai fodder for the Tapi<lly growing hercU. Many silw hate been 
lmil[ biely. PofJiori are pnidutril Jtrnni e.xcWit'fly i^irh the hr*Ip ot mucli 
Utkor-Mvine niAchiEicE>\ fi j.^ sah\ thai <hcy may be! raifcd prott1^b}y in rx&- 
tion with wheat when the piicf ia as low o£ 25c per biuhcl. When i!k piicr 
iv two or even three timca thai grear a^ ir <cmciin)e« i«, (he ptoAt» are Urfc 

Posaiai-G Ki;Ti.Ri: nir^Ri-n^MiiscTR 

It tl Itttely thai in the future, d^elopment in ihf Red Rirer Valley will 
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condnut along lino 4lrr«lr folIcnir<c<l; itirfrsifinitton of activitin ivill procopd 
apoet. Tht ini^ lormi wilt be cm up: live ftnck will be reared rcoie ge<i- 
traJty: rolntion of ctopa will ho i^rhril on more an J more commonly; a 
mimber of cpop* »ich a» srlfAlfa, rootcfV*- *"d vrErtnhlpfi iwrt yr( oi import- 
WKf, will bKPmp impoFtJinr: riltser will br fncrrKMntzl^ thorr»j)Eh, tind tm% 
raiuiriDK It will be dm'nnJ. Vluml^ituiiiiit a iiicrrviiiR: rapidly In Uir cihca 
of the ValUr. It m lilccly to incicaac until n Uticc ttiart of the local dcnianii* 
for cemir oommoditiet will be supplied by local producaun- TUe produce 
tioA of <LJch inidet an flour, pre^i\'c!d vcfjttabln had meau for vhich rhc raw 
nvuerioU irr. or ma} vtM ht, produrtd locally, nnd oi vArioot arikIcK for 
whkli tlv iTsn»iifi nation diATea are mxwh bighcr for rhr nrnnu^jtctuftd srti- 
Je ihiii JoT fhe |)dic]y fLttnicaLrd or tAw matcii«lK i^ tu l^c cM^leO. It a» 
likely liiat mxtn local muutacturinc pUnta will be e^pcciallv dctne dutini: 
the Jon^ cold »ejuon, u-bm outdoor vrork is diicounc^ >uid «rhea labor t% 

ThtiK rite Rpd Rrvrr Vall^ ic likely to lote tame of tK? chiniCTeti^iict for 
wlilcli il bas been famous llovrnYr, tor gooicraphtc reuon«, ii is likely to 
(XKitintJc lo be xn important w heat -e row ii^i: rnzion u>J ui Atra In vthich firm' 
ins on 4 Urec scile wth t^r iiolp oi irj^tiofi-cnpno and other Ubor^Mvij^ 
mncIuiKrr is comnMa. 
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SOIL IfAPS OP MtMNKSOTA 

Ity K J, Aiwi^ 

Chief of IKvi^on of SoiU, VlinncwrA AgncLilturil Kxpcrioicnt Sution 

SICVEKALr w-called wtd mip« ot tiic whole die of Muuiewu are on tbe 
market, but thnc either bhow ^ little derail Of are w incorrect i« to 
mnkr rSrm Tinre viltiHr^ Thi* iMily reHflbte map': are those p^jbliaH^i by 
the Starr <>c<)loftnal Survey 1*^1 by the Burir^vj of SoJli of the U- S. Df|>art- 
ment of AsTiculiure. A nup of the narchwcM quarter of the titatc, nti the 
fctle of ei'^ht mi]e« ro the inch, has recentlv be«n puhlisticd by the former, ttnd 
frve ccuntie^ and part* of three others hfive been surveyed bj the Utter. 

The msp of the mirthweiiefn qunrter, loiw^hc with the nccompiw>inB 
rrpnrr (RnMerin No. \2 of rhe Xfinnesota Cieft1<>iiifJil Survey) ri»y be rth- 
lainrd b> rnniciin)! 2v to the [^hrarian of the Univrr^iiy oi MinnewitJi. 
Minneapoltt. 

A simiUr report vrith n map on the unrtt scale f^r the norlhea»fero qoar- 
ter of ti^e siJiic a now in course of preparation, Thcic two mapt. %vhich ore 
based upon ibe drift survey of the «iate hy Mr. Frank Lei^erett of the U. S. 
Groloeiral Siin-rf, thoM' rhe Krnenl rhamrter of the vtih of the differetir 
countir*, but ili.i noi ifidiLJiv rhr ri;iTutr vi the soil tm ihr inJividiul >n.irwis. 
Tlv scale u»eil u so Hiiai\ n% to caiue > quarter^cctkp to appear on the map 
A> a mere dot. Ai ilie report already published iodude^ chapter* 0(i >b/- 
climnti*. topography anti (tUcial feature* of the whok ttate it ^tili :w 
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trmt nod viIoe to mchm in ill pnu of MtancMCa, bai otpedAU)? to diov 
in the <urr<!^«il coantin: Brcier, Rclmmi, Ot^, Oranrurr, Hubbard, ICfl- 
«on, Uahrvrinm, ManlulJ, Norman, Po>k. Prnnanetofi, Rcil Lakv and 
Roseau, aitd tiic odjactDt para ol Ca»?, Civa Wins* Koodttdkicqc Ottcrt^jl. 
WttJcna a»l WiUina. 

Ttic nUftt prrpaml hy iW Dtireau ol Soilt miy hr tocum) bf i4iii^ti> 
fOiiT member in Conerev. Hkoic already publuhed iiKJoic lYjt ioLXankia^ 
coQtitWft or p^rtft oJ i:ounHe<t Hlue lUrtli. Gooilhur afi4 Kke; Caiitoa (in 
pafT] CrooJuicf) Area (louclitteit pari of Polk) and Manh«U Afw (an- 
tral pan of Lron). Prnrmerw and Rjumcf counties have boan Mirvrfod 
bur riv rrpom src not yvt poblnh^. On ihfv a wale of one mllr to fhr tnrh 
h ii*ed which a sufficient Cu tbow on twlividiui] (juiarirr «ectioa« tiic vuvkbi 
aoQ typc9 when tJioc occur in areas o4 less Than 10 ocro- 

No Ml) Survey work it Mag conJuclcil in ll:« «4tt at ilir pirMfnt tirae, 
BqpBninK whfi 1915, the U, S, DefiartmeEit of AgrKulhire dt^coorinurd mjiI 
ftirvej woii in ail nates whkJi do not cootribuie <o the expend i>i ihc work. 
A b&ll introduced in tbe laic Minnooia Iqpilature providing an apprcpria- 
tion (or loil survey work Jailed to pa«. It it heated ih« thf next Ieei<i1arurv 
will makr An apprcfiriinnn ko » to pcnnii of cooperatjoo w'nh ib^ U. S. 
Bureau of SdU »i thr coniinuaiiuu of the deuTled WTYry of tndividiul rmin* 
tin. 
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DAIRYIHa IN H1NNE80TA 

ByR. M. Wtuhbum 

Unlretiify of Minnetow 

IN the mallrr of prcHluctkm of hultrr arid cfarFM?, MinnooU ranLs third tn 
the United State*. foUowlnif Wbtcomin and Nfw York. Ever)' slate 
tn&y he «aid Eo be poSKtsed ol cerfim advuiragc» for crmiri crop*: afid ihe 
proJucrJon of wheat, oats, and fiax were th^ eropf which the lenilc toil, abun- 
dant rain-fall, vid cooiparttivtljF level land oS Minr^evota encoiiraiErd. 

I^ir fertile. TollirLf* fields of ^mirhr-rn Minnn^ta were vtrled in ihr brr 
40^ iind tlif 50'», and wheat ai onLc Ixrtanic ihf chief jnil ahmAl only trop 
EiLivd, So ^reat wai the prDduuion rf this aincif crop that at one tinic the 
little city of Red Wine wa* v^id in b^ the lareeiv primary wheat markft erf 
the world. The con^innr draueht upon the *of!, however be^an to tkow itD 
tfUviet* as eiirly as ISTH, atid itfcame ptr^noimccd by ISO*"!, rven Though new 
6e1dfi had been bTOu^-ht under the plow. Tite central and western prmioriH of 
the Mtre wrrr <r<rtln) At a little larer perkid but fnllow-ed Wfcrly the lead of 
llir fannefs f»rthef k>iuIi. The iiiunen^c qiuatitin of vnall frains produced 
won l>eiEan to tell iipon the feitiliry to such an extmt m to cau< vxne alarm. 
Tt *vw evident that a more rational st^tem of farwing was oece^arj'. At this 
tmie^ abo\ii IS^O. by far the majority of the fanm vrere inonga^ hcvTilyr. 
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Tli<Op tn make RUUter^ yti ivonc. ihc ditiKb bug »pp^»ttd ttitb Jl» dirvjuut* 

Tub Rksb ofths Akimal iKDCsntias 

Ir iru ftr rhi£ jmicnirc thnt Intrrnt in Liv^ ffock. fvpcciitl)' mi«-< and 
hoK», bftTinie k«n. The fittk itiwi kept irrre oi a mrJiocre btvi vnrici) iiml 
)ieldc<l tiitlf better tlion 125 poiai^ of batm per yrar, cvtn when hiiMlIcd 
juid mlkt4 wilh fcajmuMr mtr. Bttnct w» tita^r tt bnoir «> wntr extent 




Elutccr and chewf iwr capita pr('<3i*rtion "^ country pirpuUiitu, Indndlnx 
both furm nnd tAf^lorj prcxJurt In Minnocoio, 1S&O-1014, iFr'nn Ilobl(;«ott'« 

StadLM la Uia SocUX HcIoucWl Niinir^or S i 

hui thif H^ac cif imliffcrenr |[nule, exceedinBly va^unifonQ in ch&racter vwl 
coinmandinic veo' l^^^ pnoe. A few erenmirrLe* Ivad been started bur thov 
wrre of rhr st» callrit ^thernlHrrAm N<irt ami ma»tr pfx>T Inittpr, 

In sSgo tkf fltjt C9'tpfralh-t irramtfy *ti the ilGlr utti itarlrJ ac ClArli'^ 
Grove, Freeborn Count}-. The fonn of on^nizjition of tliis ««ociaifDii waa 
unique nt That tirw in dairy or ajzriculturaJ mdtten. Fim. the ctffrF oJ con- 
sliuction t>1 rhc plant wba paifi fr«n i finking fimd dnidc up by vrith' Yielding 
a traction ei a cent per pi>und of buttrr fmm #»eh jiail n'eq' paimn drliveriiii 
milk to the pUnr. thii* tlie i'(j*< uiu pru-ruted atraln^*: ibr fainier>i acconlme to 
WrrH^t iT\:rivril. ^ev<jni]> llic (li^wtbuHiKi of ull fMrplus wa^ made pn>'r»ta 
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dicc^rdinc Id iMrronacCt thu> cncouncmc production. Third, tocli man cwn- 
icifC fJtack in iht compMir had but one vMc r«£irdInH t>i the numbfr ol siharev 
held, 'nia was done (O discouT^c any indiviiunl Cfi^rAVorme to flcxiuire 
cQomiT tii rhr btiaons, Tlmr thrw piincipln hHvt GTAod ha iht foundsijon 
upon whirh 625 ci>-operativ-« creamcHn of fh« ^(are Kaic tvrn buildcii. 

Ofkcr (ht pra4:tiia!>ilkr> of thr ccMvprraiirc ifcanico' vfjis dtmominMl, 
erotttit in dairrirn n-jH raptd. From the stare ttjc jirowth of thr (ndiiftTv haii 
t>«n niLTUTal, EWid otrtnpunitivflv ku' ot ihe ill-odvbfj "promoteJ'^ crp»mcf»« 
Itive bcrri buili. Both ih« k^'o^^i)^ ■>) ^^ oo'^^rativt cmuncnc!* on n umnA 
■r«>-*i|»rsilfvr ba^k »nd the rhrrt o# tHr fti-rr-ypBlnm cframery pnxtiAtn it daft 
111 1 IflTui- rira^»rr I" xhr iiifitirniY nf rhr Suic Dair>' St*hnr>l wHirh <*s* *>*• 
taiiiEcd in ]f^2 and n-hicli bn »inot ^v?n imCnictioa to mure than 2000 
ftudtiita. 

I'hc iTiuiurt>' of the vipamentt an* Located in the wnithfm ponicm ol the 
tiatf, ehoufih pro^pcrmi* piantt arc now in r^pcrAtion tHmiichoai th* wtttcro 
prairip rtiitfitiis a* htII s* in ihp mtrfp nonliprn wnodcd lan-iiotiL. Ort^nflil 
Covnty WadH rhr *taip m rutai nitmbpr ol crfAi«rri*v thtre heme tUiny witliin 
ia tNnilerii with iiiorr thm^ $%0.000 i^id udt ifiiiuiHv to ]|f> finuri). Thr 
lirtlir villaflc of MlUca in Millf UiCf Covntv booA:? of havina the lmrec«c to- 
op^rativc crcAEDCty in the ttarc. I'hit ascocifttion pnf» out to the jurroun^lini 
pr^ticm nr*off thari $,100,00(1 annmlly. 

High Quality or 171K Binr&R 

TTiB «atc ii pflrticulariv praiwl of iti record in rhe maiicr of v^-innioic 
Imt prijrt ar n^ition]] ami mfrr-(ijiTif«ial <Tintr*f« iti rrfiimpn' htiircr, THp 
foUovrtnc i^a liM tocTjifcuf ilic priu^ wuri in tqipri lutiipclitJon with (Vic bultcr 
maLcnof the UnitnJ St4tci 2nd Canada: 
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1899— TopcU, KBn««, N. C. I*, A.. SlOt), Silk Rxnncr. 

1901 St. I'*»K Minn,, N. C. B. A. ?100. Silk Bnnnfr. 

1902^Mnn'aiikcc, \Vk, N. C. B, A., $100, Silk Banner. 

l^fM — St. \jyKM. Mo., Wofld'ft FajV, grnnd priae dipUHnsi, auiirdccf »tarte or 

coiinrr)' with bryirtr pcrrentngc of u:ot« 

of ^5 w t»ff»et, 
r'n6— Chic^o, \\l. N. C. B. A., SKK», Silk 38nnrr, 
Vm^Sl. Paul ^liim.. N. C B. A^ £100. gilk Banner, 
1909— Mil wniikcc. Wk. N. C B. A., $100, Silk Biruier: 96*53. awnmr of 

ten iWicheit «ntriet from «are: 95^, 

Wittontin, nrxi hi^hcft. 
1910— Oiirafco. Ill> N. C B. A,. $100. Silk Banner; 45.86 avcr^^c ol ten 

hiKhcM cninn frum nate; 95,69. Wi»uii>- 

sin. n«\t hagheir. 
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19ll-Chicii?>. 1U., N. C B. A., $K4). iiilk B^ncr: 9&53. arcr^xc otf tot 

hifiboit cmries (ran »»«; 95.36, WV 

con«n ntxi ht^t^K, 
l9]l*'MiIwpukcp« Wa., Inttrmiintial ruiry Show* »ilY«T loving; cup; hlgH- 

nt avr-HiEt oJ ivrmry hrghm entrin^ 
1912 — MilA'aukoc, Wi*^, InicmjitiuiijJ Dairy SHfju, wUtt ImUig mp; liis^- 

ax avcner uf 15 per cmi oi cr»nicnc* 

19f3-J3iirt|p>, Hi., N. C- B- A„ $\m, Silk ifanfter; 9^.248, apfm^t ot 

ten hifihm «iitntt imm *tsic«; 95.6S, 

I9H — No mntett held. 

1915— Ma»n City, Im^, N- C. B. A.. 5100, Silk Btamrr, &.otc 9535; 

lawa noEt hichc«, 94.92, 

Ii shouU FunhcT be expUinr^ that ihrrf hacp hrm In all only fiftcnt 
corttnti of a national ot intrr'natuiial naturr> iiid thflt thr ifrwid ctumpion- 
ihip prizic boi comr to VlinnootA in thirteen oi them. Ajid, e a rattier of 
facf, it WW Minnewu -trained mea vfho carried oH the honon for another 
»taic on onr of the tit^n f>,vation! when MkiDewMa lott. 

The 1913 lepiOanire provided that ui»jW rcrtaJn condition* crramrrle* 
miglit KtAinp ilietr bultrr wiih the nsnc "MtitimotL'* Tlicxr are puw tmrlve 
"fttatc bnuid^' vte^mfricx which have fulfilled tlie 13 nspd requircn^nlit for 
A'] GnuJct and the tl rcquimuefit^ for 11 Grade. 

The likehhofld ot our continuinf- to win ihr nAtion:il cTand chafnpkm- 
ihip pr^ze tncm»f« with the number of creflO)eHe« qualifyini: unikr chr 
"mie bnmd;' 

A checie fjciory fo be prufitabte rrquirn unly iiboiic wie-fiflh a* many 
cow> And one-fifih ju much capital as a creamcrv, and for thi^ rcaufn cheese 
fflctorifa wrre built ven' largely liuriiti: ihe t^arlier dny^ of dairy de^'eUtptnent. 
For ^-arioLW n-ason*, however, M<\ amcnft w-hirfi was th« co^t of delivering 
ihe lar^ qunniifiri of iwttx milk to t^ fjiriory daily for chretr making, the 
majon'ry of thexe pl^m^ liavE Umm loirtTitrd inttJ buttci-iiiakiiijE aiablbli- 
iitenfs uotil thfrc xtv now only seTenij--ttt-n cheese factories in the state, 
The»c. however, art well established, doing (cood bii»inevi and in every way 
demon it rutin I- their ri^ht to be. The nomhcr in Jowly incrvtuing. 

There had never been a condeii^ij milk factory in xhf mtt until <}uil« 
recently- and rhrr* are but 4 at the pr«ent dnif There are likewj«« two p1am» 
r<iiiTppe4l for rhr mabin|£ nf dry milk or milk Hour. 

Tub SpaitAo op Dairvisc asd its Valuf to rut Statb 

71ie northern p^irfion nf the Wat*, orm- «o heavily wouM and later 
ihoiifcltr lo be ni liiilr v^Kic. r% now dcvelapi^e aiosl rapidly irUo pTTK^roust 
aericuUural comiim nicies, and thi» is vtfy Uctclv dttc to the uk of the iloitr 
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COW ftnd titc ratiiufacturt of kcr product in tlic CQ^opcndvc crrxntcncs. The 
CQCDpojUivd) cheap land oi die northern countiei will prodiKC nearly, U not 
quite as Enuch profi: when pututeii to comi as will the tnnm of the touihern 
countips valued sc thrrr lo six times jw much per acre. 

The 4hori-hoin wa» the first distjncTTve br^^J or cattle to g^o prominence 
in the n^e And tJiere mc «lill a Uij^i rutnbef of K^^lei of tbii hieed than my 
othcT. 'I1m diMinciite tiiiiy brccd» lur. howx^ci, incre^ng cnorc mptdlj in 
fiumbcr than arc tfie beci btecda, 'I1ie HoUccin hVirsian, the Ciuemse>', tlic 
JewtKft *nA the Ayci^trc arc incrcuioic in numtier mwt rapidly m the orcfer 
naaned, and iritti ttieir increase in number a tnaried improvement \t noticed in 
die avefSife prid nf rhe rowt of the tinre, the prp*ent average hnne abour 175 
pounds of butter per row per year. 

The cicKPcijF buUei ami Jai.tCFiy-niadc dime in Mmnoora «ntouiib to 
more than $38.000;000 per year, a nim nearly cnenhtrd tireaier than the total 
oui-put <A ^Id trotn McJtico under nonrAl condition*, and neatly one-halt as 
great as ihe total gold output of tbe Untttid Siatrs incLuding Alaska, while 
the toul value of daif>' prodtjcts in Minnewta ia about $96,000,000.00 an- 
nually. 'Vhc t>roduction of butter may be add to be a perpetual gold mine, 
«Lnce tbr inerrdirim oi which butler it trade axe of ilie ilieapeM tm the faira. 
Tfie mttinifattutc aiid ule of butter fcedt humanity mthout ((&poveri«hine 
the farm trom vrbich it was derived and is in a irjc *cn« a creative induMry 
nnd ooc worthy of even more encoura^emcni than it has received in the past. 
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FBurr OROWiNo nr hinnebota 

By U R(v Cidy 
University oi MinnAota 

TIIL ^ned toil and climatic coaditiofls tn MinncMta makn pouible tlie 
fTOvring of moit of the vnall fruits, mch as ttrawberriei, r;upberrte«, 
mrrant^, ec»>4cbernc*, bbcLbernci »n(j niany varieties of apples «niS plums 
ueiteTdll} i)iEoui:liout ihe stjitc, Cherri^ arc tTO>%^ lu advantae^ only in the 
wuthcaAtern part of the stiiic, and even here arc not alwu>ii a p^iyinc crop. 
Apples nre proven in large ^^LumtiucA in the fouthem halt of the itale afid mt^- 
be itTown in quantities tor home ufe in almost any part of the «tate if the 
rifht SOTO are sdectrd, 

.i^fifj. — Thp prioiTLpa] fruit dUrricts at prF«em are the dUtfict about 
Lake Minnctottk-i :m<i the i.iinhc*it "juafrer of thr itaie. These section* pro- 
dttce as nke Wealthy, ?atien. and Nnrthwefterr Greening as can be raised 
in the United States. Appin %ecnT tn do bm nn n>l1ing land, often land 
aJoniE the lakes and Hvcth thai cannol be u.-vrd to advuttajfc for i^rhr^f < rop^ 
An oprn clay lubfoil and a northrul niope eivc* the bc»t apples. 

Phm at native onVln d<i wril rhrou^oui the Mate gen-rrally, TTie 
Japanoc aiid European wrts may be grwvn in favored places, nucii as alonK 
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di» river in eaitern Minnr^^ota «n4 ihout the hr^r Uke«, tuch a* Minne- 
lonka. Tlw lalcn and dven ad ilif itafc timv a gmf mAitfrice un ilic Jrah 
Crgwine lml»iry, urcc ihn t^nil t'^ piotctt fruU nnii flwivcn frocn fraM» at 
ccrtAtJ) MuoiiA to Mflic titicni- riuflvi Arc teuml wild in abtifldvioc in the tim- 
ber wcci^fu ol the ^aic. 

Btrrin- — Stnwbtfrrin and nuplMrfJca ornovijc iht «ttu1I Cntit« mftj be 
grovrn anjnftiert in the sxtit tor home u«e. loJ fn mmt plam nn bp ttrcurn 
for mnrkcc ro atdv^i&iai^ if iherr » a market near mouKh lo tike ihc fiini- 
Snull fnijn muM br mATkcieil nr^ar liamr tor lhc> will not itNnd ibipintnc 
over tone Ji»t«n<r» wirhouc the txKtx expense oi kifV ai>d siccul ctxt^ So 
ihoM expoctiiik' ^ RKkrkrt imftll ^ruit) <ltould Live near a town liavint; ^fio^ 
thippinR IncilttK^ onii that it not too ^ Irovn a gooil markM. 

The bnt sTriwbcrrv and riipbcrrr icvtiom seem to be !^kc MioMtoiikt, 
and Abouf ihc bir^c joket cl north ccnitil nml tt>Mthcai<etn Minnesota. 
HUrJtberne« nnd dewberricii may he Enyp^ii under ftbnut the mae oondiciovu jtt 
r««i>beTfin, »lthot)f:h fh^y art a litTlc nwrc teniffr and more pEirrkular » m 
MiiT Thn>uchciul XfinntT^ta iT ^f-mI^ tlir MtrM ani beu pUn to lij ilrnvn 
ihe raspbciiiei 2nd hlackbernet, ni\Tiini{ with cuth ro prevmi wirMcr injuiy. 
Strairhcrne* are ^i-iihilly protected by co^trint ttith 4 iew i^Khev of nrjiw. 
'1^15 hclpf 10 j>n~\'cni trrcEint: and chawinjE in ivinicT aitd hclft^ to hcJJ the 
folbge over ro helirr Advanr4|>e- 

Many vAncrin oi iir^mbcrnn ar^ ^rotrn, but smonc tbe bc»i arr Srna* 
tor Duniip. Bcdcrwood. and WarheW, The aulumn beannic florts are com- 
in(E itito notice no^\ Thc)' reqaire abouE the Hme tre«tniciit at June huitin£ 
tort(, cKce^pt that alt hiidt il^<ru]d be kept o17 up to nboiit the firtt of i^\f, 
whrn fmit in ahtmiiano' ve\'A\ he pxprrtrd TTom AiiKuit uniil nitii wntlh^r. 

CitrranU ami s*Kiirt<rna can he crown w all par(» of the f^alv, Thcj 
TYquire goo<i> Tichn vniiy loaui and thorotj^i ciiUivation tor bcii resjU?-. Loca- 
tions near large lo-nm or where there are i^ocd diippinc facHitiea are bc4i (or 
ronamcfdil atirant-^rowmg. M a home intii thvy ihould ht in eveiy ftardm 
benuse of their e<we of growing and fruit yii^At. 

Crafts lan be ui'irti lu LuK£U>i:ii*e «n!> ul^fnil the Ur^rr bodif^ i>i wairr, 
mch aji Lake Minneionlca. A nmny, nann, wcll-draineiJ ludiion should br 
ch»cn. 'Ilic MUth »idc of a hiU is bcft. Many ihotiund» of PoumI» of 
lErapffl were formerly grown in the *tote. but ihc i*o*t tA winter coveHr^j; tnd 
pruning d<ie« not permiE of conipeiition wii^ gnpe* from mure lavored sec- 
tions of the ITniiMl Slam. 

\liiny u'lU irmh die found in tlie »taie. Crtmhrrrifs are ftbttodani in 
many oJ th^r m^rihe^ in the norihenttcrn acvtion oi the lutr and it i» Quitr 
Ukelr that m rime companies will be formed to nu>c ihcin on a etviMncnial 
«ca]e. Other fom» of wild fnjii nre hiehtiush cranberrif^, Uock haw. wild 
chrrrirs. p1um»» ratphrrrira and blackhern'ft^ All arc grown in t!ie limbered 
lecfions of jhc state, TlmuvsTids of acTr* of the hhf^tr^ are luimd in fh« 
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n«nhcni pan of ihc itate. These An c^homi itt Urge qnMtitiet both by Hi« 
levtlen ^nd IndLkiia, and nutrUtoct 

Whilf- ih( nat irtttntny of thr iiitr u nnf Ur^^, ir lias swat loiporunce tn 
the 90uthr3M?Tn <ctBnii of the »eatc, wbcrc blurk w^nut uid bickary uv 
ttiiite couKiioR^ 'Hie bkitceniut is Erow'ii in ihc finaber tc^liocu up to the 
vtcinitv of Millt Lao iaJic. 

.Vunrrirr. — Tfic drttiunil itn |»laiutii|; miotic of fruits ai\d uniaiiicntals 
hv cdused tbr dbiblishnicnt of iboui one hunJrcd nurscm?* locAtci^ near the 
renicfi oi pcfiuUnofi in the itntt. Ilic^ vuy in hk« from a p^rr of tn kcrc to 
nro or xUnt hMtidrtd Mref> of acTUftl nurter; ttock. The kr^csi nurrcritfi 
tPe Jo^trd jboirt Minncapolw, Lal:^; City !uicl_ Owaionna, 

Fruii Jti9ciiiihnf,—M\ivh of the intlx h markcerd thrmigh Auootiioii* 
1ocnt«iV tn the fruit-growing centers. Th«M asM>ciationA hj&ndl«> m good «fi' 
iOcn> from a f«w hundrrd to Iifty cr <i.vry thousand dolhrt worth ol fruit (or 
thfir mrmtwB, at a co»t of about five per ccoi. 

Tub Floweb Indi-strv 

Thr $flav/in^ of flovrrrt nnd omnmrnraf plaiim roitTmrmAllv h» in- 
cintecJ crra'.1> iTic lusX tcvi irai^ Evfi> luwrn ui luiy sixc ntlier hak « mntll 
l£rccnl^ou»< ur JuoSti to Mmc ncarbr cstahli^hineni for its fUppiLy of cut llo^'cm 
In the VAfffc cjtic« there it a con^idemhlc mm of money fnvoitod in £Tvcn- 
tkOMC* uid fitock. Larcc quftntttief^ of chT>^inthRnijmt, camaiiont, rcio, 
viotftt, and potifd plMt^ are srown for msrket, ThotiBftnd» of bedding 
ttock ^ grnwn tnd liold tn the tpriog. Tke lurgett flower ebihliiltamis 9r«, 
of cuufse. locaiitxl in 81, PiuL 4nd MinneijKitis. Tlierc jire iilu> imporiam 
e4tabl{«hnieoti at Minkaio, Qwittonna, Alben IjCA^ ind Aiuiin, 

Bc«idn the iETcenhoiitc iradc. there are thousands of (lol[Ar<< u'orth of 
6oH<erin£ pcrrnma-l plinn wid tnam the nurwnc*, ixich jla paeonic*. inb, phloK. 
etc. Faeontet are fEifncn for their cut flAw«n nenr the liffsr eitiM- Dahlias 
and ^ladiijli fiirri^li Inigr quAnffTiet of iiir l^f>wert to tfie fintver mnrkeri each 
fall, vometimrs, m faci« veriouOy coniprling wtih giccnhniDLT'jfT^iwn flowers. 
Alien dnd wmt other sinuaU arc erouii for car1> siuiuner use both In ilic 
greenhcniK and the iidd. 

The foHotvinc t^ibtn vriti give an idea oi t)ie cjuantit)^ and value of the 
dtffermt fruiti and i-ejietablpi m Minnnota according to the latent cencut, 
due of I'^O^: 





Acrr-fl0c 


BuiheH 


Value 




IW 


IO09 


I9f»9 


pMflirr<^ 


?7\fi9Z 


26,«02.<H8 


$7«W39 


Onionv 


\jm 




I82,fm 


CaSbat.'e 


2.115 




128.430 


Otj Benny , . . , . . 


4,697 




I24.W6 


.Weet Com . , . . 


2,»29 




62,387 


Cttcvnihers - , . 


U90 




59JU 



Toroatoo «9 52.631 

Mclofii 45J 41.913 

AcrciffC PrDiJttctiixi Value 

1909 mQuam 

StrtwberrJa 1,872 2,730.099 $268,773 

Rwphfmrt M8« 1,340.469 178,689 

CuTTViTt 182.825 19,783 

«I«fcberriw 139.741 17,6^6 

Gofflcbrnitt 60,661 6,412 

Crvibmicd 23,112 1.981 

NurwriQ 3,854 S863/H4 

l-'lowen under £tua i. 603,935 

Mjyyjj^^ ■ 

QEOOKAPHIC I>'rLUEKC£S Uf THE EXPLORATION AND 
EARLY DEVELOPMENT OF BUNNESOTA 

B7 C y PoMsr 
Unwrtity of Mm««ot4 

SITUATED as MimiMou it it the geographic ctaxnt of ihe coniincnc it 
vt-A« natural tkir in tettUmrnr and d^vflcfuitnt thoulij o:ime later tfaan 
inucJi oi the country lyitif: nearer rhr AtUmic Hcnhoard. In i)ie m«iier oi itc 
cuploiaiion, however, this rcftion was pirtt> well known ui the Frenrh nearly 
a century beioK the rteion west of the Appalachlaa^ Has a» well Icnoivn to 
the Englisli- Thouc:^ t^^n^ i^ lacking ttoeitire proof, yet rt i:i pOAiblc thta 
RailisOTn &nd Gro»eiUi<r^ wtTt witliin the limits of ihif titite en 1655, nnd 
very probably in 1659, But the firrt authentic record \t that of the trip of th« 
Sirur DMliirh, in 1 679. who, cnmine Hy the way of l^e ^iipr rior went inland 
M far as Milte Lacs-' 

That imowlcdec of MinneMta wai olnataeil leUtivcly » early vtaa due 
in part to the topo£t&phy and drainac? ok the Mate. Here no Zreat topo- 
graphic barrier obttnicted the path of the vo>'a.f;eur; ir^ttrai here U a slncial 
plain btudderd wUh many lalcet and crotwd by many «treanis, and aa a result 
pa«ci|!r fmrn one rivrr ffvtfrm to anorhrr tiMiall^' rrqin'red only a thort port- 
age. Hcic. further, three great river ^>?leiiu of \ht rantinrjii. the Maaiw* 
jppit 'the St, LdiwrciKe, and the Nelscn-Rol. hare tlicir «utce9. and llicy 
nfF(>rdcii ejuff access from three difTefcnt tlirtctinns. It h sleniftrani that tbc 
fint two authentic exploring pHpcditions wrrhin the pr»cnt border? of the 
sisie rntereci by nro of thMe waterways, Duliith by the St. Lawrence and 
Hfnnrpin bj' the Mi*i«ipp^ ami fhat fh^ Iradert ^hoiiH acni«I!r tave met in 
the viurLJly of Mille Lrti3 in 1680. Lftiet when il t-JiHc lu ihr manrr of e«rah- 
liihins posti ard permanent xttlements, we Jind that eniranct Wlb lEUKJC liy 
each of iheie three riv^er systems. Mt^t item the lolcjjcrr the Tir^t wbite 
wttlers ounp by way o* the Red rivet,' but by 1850 the larEer number of 

1. FolH«Jl ■ Ulan^flOta. pp. 7-tl- 
t, tbid: pp- T>. 79. 
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sralcTv bad conic- in by vmy of the Mts»u«)ppi. It wu noc un<il cnn»4rrab1y 
mitttr thxt lUte ihat thr Kakc Superior route had contributed morr finmigrtnti 
than that uf ilic Red rlrti^ Had thrre been no mijgr iltainafc line* mnncct- 
int- the vUlc witfi the more dciudy populated rc^ioni ic the cast and *cuih 
thcrt b little doubt but titac ItA dtvclopmcnt wWd have bccc kqicwIuic dc 
la>^. 

I'he impelling cautci that brouj^ht the Freoch to ia.t we«C to early v^rt 
«e<rcTal. Th^ pnndpal onei^ wrrr rhr dr^lrt; ro do miAioiuTx work 
smoii^ the Indians to ^nd i water raitte to the Tari^c, lUr tnnaic lovi: of ad* 
venture, ihe dcnrt to athict-c fame thr<mi:k s-JJiir trr*! d[Ko><r>. and to trade 
with the lndian% cettirif; from them tlie fun at diac tune much in dcniand iD 
the tviropean cuxrkets^ It W4& for tur« thiit Radii«on and Groweillien Bftt 
ame irtto thit reftion and on their rertim from ibeir second trip tTiey are «aid 
rn have rrafhrd Monrmil 'in 1660 "in mtf cantit^ IrtnAeti wiih fur« worth 
$40,000.^ Piob^My tmly a Miudl portion of ihe^ were obtained within the 
co<iJIne3 of MiniiewU- DLildch was kuc out by a company of Canatiun mer- 
diuitii who desired to establish trade about and beytsnd the head of Lake 
Superior, and from thai lime until approximately 1S50 Um were the leadins 
produet of wh.1t h noiv Minnc^^^ca. It should be added thai the fur indu;rry 
yem the leading Industry of Mtnne^oia for a irueh lontrer rime |h«n any ofhrr 
stii^r liidvuiry. 

In con«iiltfrmg the importarwre of th* pan pjayed by the fufs in brirging 
tile French anc[ Infer the Fngliich into thit region, it «ho\j!d lie remembered 
thai iticT it!] the prr^rnce of the nriimaU bcuririg ihr hi^h quality of iixn foLind 
here i» a rc.ictioo to the clunatii: coodition» that obtain. Wjrh an abundance 
of lake;^ trith lafi:e hrtst and laree ptairic tracE», and with lonj?. cold wfruer* 
tbt* region iumished an tdcU habitat (or for bearing animals. Thus did th« 
climate of ihlt mid-conrincnt area play a part in bringing about iti early ex* 
pbration. 

In Mfll othrr wny* thr ciiniat^ iiaw pUycil an irnpr>nani pait in the 
development of this state in aontr re^^^cvis ilie influence being dirod and of art 
unfavorable cluraclcr. For scleral months of the yxAT the vtreani» arc xin- 
narigable becnuie ol the ice^ In the early day^ of St. Paul navif-atkir on the 
Mitfijarfppi wfl* "not tcj be rclifd on after the fir*T week in November: and 
upambnatii arrived in thr &;iKnEE abour rhe lOrh or t2rh of April/'" Thus He- 
fore the coming of the tclrj;raph anil rtiltrmd iherr Aere five monih>i when the 
vilLagt futd Iftde ciiriirnunicatLon uiih thr niit3<ide world. Tlie following 
taken from the Miiinc}ctn Pioneer of April 28, 1849. » topical ot ihow tlm^: 
^'IJurii^ five months the eocnmtinicntion benvcen rhi< part oi the rouritt^ and 
cur brethren in the United Stat** has been difficult and unfre^uent. A mail 
now and then fmm Pralrio liu Oiien, broujEht upon the roe in a 'train' drawn 
wmeiimei by dogit, iimrainin; neni vi old that the guud preqile in the ccnntiy 
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2. aiblty; DcvcrtpUcn ot Hlau<«cila. Mlna H1«L 8oc- CoQ, Vol. I. pp. 40. 
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bHovr lu^ foffptlen alt aboitt h.**AV1icn tlw mQier wmihcr nxnmniced, miA 
the icr becAiDf tiowfc, ne vtn onptcidjr ihui out itura all cocMminkAtioo 
for «cvcfAl wcdot" To ihc cxicar tbtr ihwe nxidiiiooi were bwmi to rhe 
peopk to the 6i*tf« ro thr ^ooiK nnd n«t they acted «« a dcterrrnt to i>mK- 
perhve iRimcpanr*. Rtsidei little* in ihf wty of buiidiRg op«TaTioiw ivu done 

PrecedifiB ISSO the inyrcuion wa^ abroad in toriw s«a>Mif Of tht rcnin- 
tfy riuM the froM free «ann hen wm too «hon for die raacvriaf: uf iimhc 
aEriculmral <to|H, In iht t^ily wirt ^ the MiftfUHou Pioiteer tiatrnieniv 
vocorreirt this k\n oviir lmjijr»tl>\ Hut tr wv^ not lone (intil h w^ nhuA- 
dinlly pnncn that ciup\ wuuld mature here as aurelj- u Einlicr wuth< 

The fatli anil npJdh ot tfr «reAin» ha%« pliyeiV in rmportani pott b th^ 
dcrelopinmt ai ihc iitare uncr tliejr drrersitneit the pUm of pimai^H in taatt 
inicuicci the head of na^l^tion, ami Uier, bcc^uv ol <lhr vkaier povro'. ihc 
locMioo of ufbw) cenccn. But two exsmfLts need be mentioned. A short 
Oi^tince Movf ;br falU ol thr Si. Croix ihe lirsi rettlemnit of Ajnrricans 
wns oiide within the »t:iie in iSi^^ aii^ »ooa (here i;rew u(i Acitlemeou aloog 
this river wliieh centered about Stillwater and n-hieh In IS-W were outnum- 
brrrd onTj- hy ihrtw about ^t. Paiii Thr" Kalk ni Sr Anthony detrrmfnrd 
t}rc >iic« uf txrti) Si. PauI atiJ M iirnca|i'>]is, tlie foiuker at ihc [twi to whr(h 
boata couM t-on^'cnicntly ascend, and the Utter at the pow-cr >itc it*eH. It h» 
recertly been shewn that within another mile c4 recession' tJie Ta!!* of St. 
Anthony wnu)d have ditappearcd, fln4 Iiad thU hem 4ccompli«hed helore the 
tvhite man af peared upon the «?ene it i& quite likely that the fnetrcipo1i» of die 
^ratr wmiTd nnr hr whrre Ir nr>w Jis, That rhr early *ertl#t< ai^recuted th« 
value ui ihc iiuwcr «ie^ i.i ihtn%n !>}' tlie tact ihjt nithin the Jjo:icHt ptntiblr 
time after the tidings of the Mtificatiotfi of the Indian treaty cedinf the 
iriin^lar Atrip ot land beiviTcn the \lit»ifivippi and thr St. Croix to the 
Government diumn nbuitin^ ihe FilU of St- Anthony on the rMt httnfc and 
thoie oi the St. Croix were ttAked out/ 

The orieina] forcjti of Minnraota uiHueni^eJ itn enrly de-i^ocimeot both 
unfavorably and favorably, but tlie latter influen're hai heen by far the jreatrr. 
The principal unfavorable influence wv the difficulty offered to the liytnj[ out 
of the r^irTy ttnils an^I mpidv lUuatly the miU fcrpT to ilw pratrie uirctrheii 9s 
tnufh A^ pwslMc (oi ihe trader* Hail no( the time nt>f were thcj' cli^l*(»srd to 
txpcnd the inean« necc^uo' to construct loads through a wooded country. 
This often reiulted in the aaicrilice oi directness of n>uCe. Of the three mulct 
from $t. Paxi] tn the Pembina settlement, twOn the southern nnd ihe middle, 
cUitiz to the open pfairic practically all the way.* 

By far the largest inf?Tieiire of the forests hfti heen in the himScr dieiy 
Im'e yielded. Tlie Ar>l lumlier mill in Mintmut.i wa^ eretinrl m the Pallc 



4' Soper; Tbi? burkd ri>rk turfucc end ]>rcit!i^riiil ri\t^ lalleyv of UtoM9- 
Apolla and vldntty Jour. Oc^ol. Vol 2S, i>, 44& 
S. FMwcllt MiABMota. Pit, SI>41. 



F^^ '16] 



QEOQIlAPIKCAh IKFI^UONCBe 



SIT 



«f 5f. Anthon^- tn 1821 tot tli« puipM« d avr\r\^ fumher for Fort Sn<*llirkc. 
Ttc lufulwT lad\Mry dij not begm unttl 18,18 (or prrvioun lo xhM limf 
primti- otHticnhip of lantl nxthln ilie tidcc cwilii, not bf K^iured. By tSSO 
tkc IttmbcT industrv riTailcil the fur trniic in iniporiAiKr and very loan 9ut- 

Wlwfi it aatkt to occupyinfi the land thf iftilfn pnicfred the pnlm 
tTBctc, foT br ffcf tifi>if wttlPTTiCTi! bv\fxn hciT il WW known tSat aUerrLt ol 
timber did noK neocvutily mran poor *iviL At fifsr. timvrvrr, rlir stttlr-n Itf^ 
clwe tw the limber w tlia; thr fiifl n<fdeJ Tor ihr rieorotjs winter tohM hp 
fcojrnl t^ksilv' The fertile wtli of ihc »iitr liiJ nut brtin to awamc ptinuty 
impcriajicir in iu ilrvdopment iiotU ro^-HTti the cloie of t^ IS50V Hy I860 
»f^culturc hpd fcT^ti to the front unons the stare"* industries where ft hd» 
iince remained, la Th« decade 1850-1S6O, whcti the aericultunl )and« were 
Ving npidlr omipird, ^lT^^e«^ta UiA hrr grraie^T prrrrnia^ Irrreflte of 
pcpnUtion. 2,751^%< ■ prrcmta^r Jncresuie iircpualed b^ any of the stales in 

It b an interairinf; f«cl that one of the natural re«ourt:ei Minneiora wu 
earl^ belte^^ed tci posMset !;hould ncttmllv be ihc IdiI one to is^ume grcit im- 
poRAncr^ I>iiriniE the Krciich perind ik-h nteioi dqweict w«re bdieved to 
exi«i in thtt rrcinn, bur in wh:ii vm'on they were to be fourul ww not M> 
deal. So ^Crod^ vtus lliis hclirl ih^t Lc Sut^ut Ctfiiie uiio ihr country in 1 7(X) 
!n search of ■juppcr. Hr OHended ihe Xfionevjla to the Blue Earth, and >i few 
mile* above its mouth di.<m«red a dcpoiir which hr tiippoved <^ be copper. 
He loadfrd ht4 CAnoe» with thU 'blue eiarth" and ahouX 4/>UQ pounds of the 
clay evcoFually lound lu way to Trjtnce by w»i of New Orle^iiB/ It was 
nof until IS!U that the production of inetaU beipin in MinoevMa. And tt ft 
to tbih indiJt(ir>' lluit the '*RiziKe lowm* aiul Dultjth owe ihtur mt-nt riipid 

fK>Wth. 

& P&pr: KjcploraUoa of tbc Ty of Mlna. Ex. Doe. 4!, 3Ui CoftK- l*t 3«h^ 

t- RoUnioQ: icponomk HUtory or A^ouUunr In Mlanitflou. Ttiir, of 
HlbD SlorllM In Sodal SelMtCM. No. 3. p. 30 

3. XaiH: Mlna, Hivt So^ ColL Vol. 1, Pd. 33-34. 
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Ectimated Amoukt of Timber Stavmko is the Stats ik 1911 



SpeeK4 M. B. F. 

AA 144.442 

Babnof Gi1«ad I,l89,0nf> 

Bx«i>«ixxid 495J80 

Ba1«h 370.300 

Birth ..--., I52,9SJ 

Cedmr ^, 634XWO 

Em 'J?^!! 

Mjple 163,977 



Sr>ecie> M. B. F. 

OA 9eMi 

Jack pine 3,141,850 

\orwav 4,62V^a 

WliiK p«ie 3JII8.0O0 

Poplar 4,CH4,[)00 

Spr»»ce , 2.292.800 

Tatnariift 1,685,430 



M, B. F, Hjpnfin \(m\ of board feet. 
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MANUFAOTURKS Qf HDTHJB&OTA 

By E. D»na Durand 

UiiiTeTtity of Minnnofn 

MINNESOTA U iiilE pHiraTilr m ozricultund sialc Ii k Iroc thai at 

iutc, £409,4^.CGQ * KKfltly rKoailr4 the net vn^u^ oi acricultutn] lyr^uccs. 
Amjmioc thai apprDximirdv oncOiaiJ ol ibc valur of lAinul products i* 
repre»rni«d by tht value i>i crop products M to jmtinik, tb« loul nlu« of 
Mitiflf«on« flsHmliunt a^jqnit in 1^09 wni about $240^000,000. But the 
xntt nwasutr of th« Imponancc of maniifacittriri: aiduuty iii tbc taIuc whkb 
tlif iftmufaciuiliic piuim anldif to law niatcriAlf, the Qiaitrijils bttn^. thiftly 
the products of ;i£rxuti\irc or of minJni;. Ttic valiK added to nntcr^U by 
Minnesota factories in 1909 wit about £128^000,000^ somewhat more iban 
balf th< net vnlue of A;:Hni1niral products. In the United Stato oa i wbok 
the vaiuf created bj inanuftcititing mdiitttT,' evcrrdt b?- about ofle-foiitth tbe 
value of isiriCDllural products. 

ClMBLACmt OP MlNVHOTA't MaNC. rACTt'RBS 

A stnkuif; franirr of mnmjfjirTiirine in MiriiMotfl k the jitndnfranArkce 
of indu^irt wlncli idd iroinpiiaiivcl)' lltcTe lu tlic vuluc of raw imtcrials. Of 
the ifrou value of inainii^iviuitd pioduct^ in Minncsoiji jli tht lasi i,rimi& only 
31 per oert rcprevntr^ the pirt created by fnanufanurint procenc*, vrhilc 
thpt corresponding proportion for the t-'rited Statist ac n whole wa« 41 per 
rent. The preat intportanrr of the floiir mllU. rhe ineat packing cvcabljsb- 
ment*, and thr rreamrnrs of MJriirt-itn larEHy siccrumtt for the f»ft tliat the 
valuta uf taw mdtermh u^nrtl by hei iiMnufactiinti^ eMalilUhniefitTi hi more 
ibin double the value which they add to tlicne mjittrialit. 

The Stats's Ra»k 

Of the ^jua value of martuiactures for the United Slatc» aa a whole* 
Minnenia produce* one-fifileth. a ^liGhth- imaHer profroftion thnn thni which 
her popuIfttioR tnrm« of rhr toTnl population- Of the v^Etic iddcd to 
BiaicriaU by minLifacEtirini: pmce^Mi, bowwef, Minnfsota contribute* only 
1 .5 per twitj and of rhe numbrr of vi'ac' earfitrs in manutaiCTufing indutiriec 
ihe lia<i only 1.3 iier rent. Among Eh<r -itxre* Minrcwta in ]90^ rarlted ibir- 
CDcnth in sexmb value of manufiiciurei, ihiitecnih nlw in value added to 
mAtenaN by mAnufocrimnz procrwc*, but only ricbtcenih in member of wate 
earner* rnefleod tii innnii tat. tii ring inJi^*tri«L On the other bind, the ranked 
eleventh aniong the 4iate» in value of cro^t*, u-iih A^^ per cent of the bota) 
value for rhe Uiticed Sraiei. 

Ac in the United Sratn » * whole, miniifactnring induury m MJim^ 
vitii U int:rcasuig more ripjdly thiin AKrimlturiil induitiy. Thif fact don not 

*Tlio reftslt* ct Ihr (lulnQtirraalal €"00119 at mtnuracUrve. t&ken la lilt, 
are not yet pul>lt»h«0- 
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ippear fraui ihc fUtisiics foi valtic oi ouipiii, bcCAuie ihe unil prico of A^'* 
culltinl prodkJ^tA h:i«^ uomc up u> Diucl^ more r«piiJIr ^^ i^mk oi Ru»ufAC< 
tnnd products iha: ihv total value of Uit v^tiput oi tbt former tiA^. la the 
Unitod Slair* j;s a whofc eui4 likfrwjte in MiniKsoiJ, iftcrcu>«l ;ii vjbeuntiolly 
the tjunc rare a£ iSat oi inanu^Actured product*. 'Vhe number of penom en- 
lElje^ 10 rnflnufarniTin^ infiuttry hit\ hawwrr^ tittn miich fa«irf ibdA tIii; 
ituiiil»cr ill xi;jiLiiliurc. 4iid U tlicic wcr; Miuic wa>' ol loiallinif tibc phj^icRl 
qiuuititi» oi output ol divcnc pr^ductf* the incmAC in nunutoctunng (Ei<Ju»- 
tritt would, beyond que?4ipn. Appear much iTic KraKtr- 

Hovrtver, mBnuticntrinir (adus^ry in Minnotota is aoi sro^inj^ more 
npidly than in thr ITnitrd Scntct t( a wfiolc. The (trow value oi <ht pr> 
*luco o* MfniiisoTa faffOTifi incrovd 83 pi-r ctnt brtwcwi U99 and l%9 
md ihf vflluc 4LtribiiiMblc eo mafmbctunni: pruicNa 74 per ceni- Tlieic pes- 
cenUECi vrerr ttibatftniiaJlv tbc iume ^ iIxmc for the country is a whole- On 
the other hand, the number of waitc c^mcn in monutacfurm^ plart« in 
MiiuicvotA increased 31 per cent, whik the correfponding 6^rc for the cn- 
ltr« country vns 40 pit txnt. More than half of the ttates thowed ^n^tter 
percmt:itce« of tncrrai^ tn value of mAr>uf&cium during the drcade than 
Minorwtat. 

Neverthelcv .Minrcaot.-i rank» tliird unon^ the ttAXts wc«t of the Mi«»- 
■■ippi Im mftnufaetura. Only llli$«ouri and Cnlifomia ire more imponant tit 

Thv Principal MANi;PAcr(;itB9 

The followiniz table list* the IrailinK indiistrirs of Minnerora in 1909 
accoidinif to thin: diffii^icril slandjirds of iii<^uicinmi^— ilic (ricaa value of 
produas. the valac added bv manufacture and the number of W9Be earners. 
lliere ii very con^Jderable ditfercnce in the rAoking ot indu^triet £n Zllinne- 
tota arcordrnf to thcte different standards, Krom moii «randpoint^ ihf rank- 
Tnjt Mo:ntiiirt^ to value added by manufactufv or according to nuniber of wa^ 
curKTs is more si^ificaiT than that accoidin^ lo total value of produL-tt, 

Hank of ihf hadlni In^uttrwt ftf Mlnnrtota. i^op 



of prodMct 

no«f mill* (34%) 
Lvmbrr taiW^ MO^} 
Kfcat padiini£ 
Boiiei ind thcc^r 
Printing & publithm£ 
Fomtdrifs it machine 

chops 
Rait toad repair ih>op« 
Ltnwed utl milh 
Breweries 
Boot it shoe iKtorica 



At MPrt«VT^d by nUy* 
OtfJitcvT 6y uian)ifac(urt 

Lumber miUi {11%) 
Flour mifU {{2%) 
Prinime 6c puhllvhinK 
Foijn<lrici Sc machifle 

Breweriei 

R^lruad repair fdiopt 

Meat paclcinir 

Bakeries 

Patent medidnei. etc:. 

Boot Si shoe factories 



Lumber milU (24%) 
Railroad repair (hope 

(10%) 
Found riea Si machine 

sikops 
Prtntrnf- $i publjahane 
Flour milU 
H(4)T Ac fchnr fanoriea 
Men't dothinfJE 
Meat pHLkirie 
Marble & stone work 
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FWr MUGMg^^Ag tm^ be < tjKa4 tntf hrf omta ftcas frn fidi» 
4b4 htr pnxmrntf lo Kill CR*IC cnn 6M^ fsf^cr wot. bf br tfar »Mt m- 
9«rta»t WwtiT m M inrt gq u m a mwn d bf nhv orf prglact* m nat of 
lau nU«if. TkkA ilonr ircovttis for motr tftta owe rtiM q< ckr wbl vilMr 
of ■vipMt of bcr fo ctohg * , Minncvifa tw mtwnfa wnj odier Mne n tlie Aour 
aJ Hfng todoMfy. Ti l^tn ^hr nminl ant fnrlj ^mk - ^'k A of cfe toed »ido« 
M ptodtidi ol cki» n>d«Buy in t^ LbiIdJ Scbibl Hw^ogt. the fnsf hnfk «rf 
tkc ralnt oi Aovr »id vthtr product! of tlir cmn niQli i* nvmacmcJ bf tike 
CTM Etvdl. the ralue KMed bf mormtacniTing wncaan c aa ttiiti ting ooly 
«b«rf MK-ninifti of thr lottl. Corucquvwlf chr Aonr »UiBC imtvAiy rvalv be- 
low rbe Intabef tnJuvtfT' in talur uUrd hv nuoufienmoff pmcrttn, aaJ mds 
nnl» 6*tb atrtnnt *br idiluttrirs »t tV stirr in ntmber of njfi rarart* — af>>» 
UriTT fiL-i jutntinc tfrikncb t" >'>' bfcU; Mttanttk: duracln tai ibe 
oMclunerr tfted io the (''tf MkmeapoUfc mflK Miiuwaou. boweycr, is 
jttitflr |>n>uil or t^ creat Hour milla wliidi duner srauftd tbt WU of St. 
AfithMiy, 'llkaf product t« fword lof id <|uaJtt> throosibmii the itmotfy aikd 
rh< wtirld. No ntWr flogr a»1l« in^whrir ft|tial in use or in HRrmcy vheie 
irreet msblithmevft*. 

7'A/ Ittmhrr tnJmtrj ttill ootrvikft mil cthrr numitactuniif mdottnes m 
>fxnr>noU in ihr numlvt oi waBe ramen r«ipUi)t<d^ Thi« Endtutiy, ac 
tnraifil bf ibe cemin, inclixIfK ttu* mnrns of Hmhef » «-Hl 3« ii« nunufxrurr 
ipto lurribrr anct oihcT prodi4n». A« mlehT br (iprar-il, him-rTrr, Frrmi rbr 
rapid c^hfluttion of MtfiiKwu'f nAfirc foicst^ ot mliirc pine jad othet wiud>, 
ihit industry j* drcliriinc in ibaolvtc importaocv and >c>ll more in reUtivt 
importmce. 

TAe mnri packmi avd huiifr 4mJ (hast ImJutitwt tfe iMttmilly trnfKtr- 
tont in thii %rt^i ncrieultural Kate. 

In ttiF monutariurc of tioi/fJ nii Minormtn occupV^ i lery Jinp^triint 
pUce, XI a IirEc proporiion ai the a»intr>'*» output oi ftix ^ced. nhich cm>* 
«tilut«» ibe rAw mfltenal, i* prodnced in Mmoetou auid tbe U«kotu. Nearly 
on^-third o* thr linked oil muufuturt of the country « conducted it% thk 
tiiMtr. althitiigh Nru^ York, curioutJy rnou^, rsnlu even higber. 

The other tewltnir fliAnufActxirinj* taduAtntv of Muine«oEa. tinhke the five 
jiiM fiirnfjf'flril, an? ririther deproderii upon hrr a^nculFun! prodiirTt nor her 
fomiv In fac'l. their inipoiianrr cannni 1w attribufrd lo jioy fpecinl ntttiraj 
re*ourct» within the itnte. They are miJi iniH:rllanrott« indu^trirs n nntur- 
illjr ETQwr up in Urge cltie«. 

^UJ^ M4KLrAm?ftiP«, Pruscnt ano Fimilt£ 

Ir i« a irrtkinij fact thut up til] 1115 no important m«mibctiinnc: indu» 
try develr>prd in Miniieu>ra a* the result of ihe presence m the Mit« of rUc 
cncmi mai^i^TCeni iron ntinn of ihe world. Minnev>iji produon fivte-et^tirhv of 
ihr cmlpijt of iiufi wr in tlw United SlatCH. but down to the prrtnit (ime pr^c^ 
tidily Done ol thai ore has beoi ^melicd or oiher^viu uwd Jn tlir Mjitr^ It 



Wb. 'W 



MANrPACmREfi 



m 



hns li«n jJiipT'^* tr Lnkt Eric or lovfcr LlJct Michi;:4n porti for manulic- 
tufr in rhcif vicinity, Fotnjnatcly an imtmrnif iron and itecl plant b** jurt 
bvm bullr nr nuluib and «vpn now k coramrticing opemiont, Th« prw- 
prcts ATT thai thr iii^nikfactLtrr uf <hc hr^iy iomt* of irr>i> and svecl vkill won 
beojrtic iKvr i>{ the Ir^dm^ mdusirirs of ilie Mate and ibai thr ijiciui pvC of 
die demand for tboe producu throuff^ouc tbc Northwest will b« tapcilicd 
frotB MinncflTira plami. While die natt i» tackirf in ihc real nccn»ry Jor 
the smrllinf; nnil RumufAclunc of iron and (tcci, it k obvioiiftly a{h'AntflK*Ous 
fof ore vtnth Kixirrinc froiti the lou^r Ukcs eo load mth coal for Lak« 
SuperiVii rir>rii« HcnvFvrT. ibt- l^ct nf txjd vrithiri i]k iXAtf ol Mt»nrv>:i don 
ctiEivJcJihl) h«Ji>pri tilt de%'clc)pnKQ[ of muniJiicmii^v [DiluviJcx 

3lANUPACTt-|LlNG Cmi* 

A Urce proponicm flf ihc mnfiuiatinring imiiiMi^' of Minncfotn it coo- 
fined to the ihnr ^rcar fiiie*, Minorapnllfii St. Pnul n^id Duhith. Thcrf are 
CQIQpsnitivrl) kw siHte* in wbicb *uch > Uigc proportion of ihe urban popii^ 
btion r? found in suth a imall numbfi ol iiidkuliia! cliicx. \\'Lrnii», the 
ocAt cicy to the^ ttirce in M£e, haj Ich rluin onr-foiirth ni the popuUlion of 
DtUuth and Uw than onc-H^temth ilirtt ni Minneapolis TKerc arc only four 
other dries excrrdinc 10.000 in popuUtJon. Tbt toikiwin;; vMf cutnparn 
the princip^tC ilntji (in H'und numWrt) regarding tiunul^cturinj- in<li;iiri« 
for thr three leading; dtie% witb tho»r for the *fiwe a* a whole. 
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Ml&Qwpol'lfi ST.000 31 ltl/>O0M0 40 45.000.000 S< 

&L pBUt IS300 n B9.OOO.U0O H 2^000,000 IS 

Dntutli 6.100 T 17,2nn,000 4 S,SOO,«00 7 

AU otb«r pUt<e...3UO0 S8 ItS.OOMOO 41 4A.OOO,00« 3« 



Tlttf table ihnwi thnt tuily ibree lifih» of die nunutacturinit ic c:arried 
on in rh< ihfer teadm^i ciriec MimrapoIlR, the tarflcft ciO\ ranb nni in 
rnpwT in all tbtcr of thr ^^Tjirdvrd^ <if ciiinj>nTiw""n Oumn in tlw' iihir, but it« 
lead H'il)] inprct lo [hjtnt;rr ulf u-j^ rameis Jtifd viluc addrd bj luanutAC' 
ture a far leu marked than that wh\\ respect to total valuY of products, a 
hta aitnbatablc to the predominance of the rtuur raillins induttry in Mmne- 
iftoli^ anit the reUtivel> tmuM number c>f wx^ earners and relfttivety to<w 
vxliir »di4(sd by manufaciittr in (hat induuft'- If **'ill ^ ohwrved thai, wh^re- 
ft» for MinniMpihlis the vuTite jiddrd by (n«nufaciiire fovms r^nly a lilllr- mure 
tiidin unt-fuurtb i^f tlic local taluc of piuductv^ for St- Paul and Duluih the 
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proponioci is ncarlf on^lulL It n>Ay be noced Ui^ ihe 6j:uro For Sl Paul 
do nut inciiidc the lAfcc nK»t pAckiite pixni in South St. I'auI. 

niv VAlyr oi ilic nttnufHCiuKil ptoducu of Uk otber citirs of oMfe than 
10,000 inhAbSuiita in Minncwu in 1909 w«f u foUf>vr»: 

M»oka*o. ^.700,000 
Stiilvr^iTf'r, 82.700,000 
Si. Cloml $2300,000 

viniini*, :^oo,ooa 

MiKNIAPOUS AND t^, PAt;L 

Tficfc b icry coinj^crftblt iliffcfcncr briwcrn MInnc«|)o!i* and St. Paul 
vrltk rcsixct to the tank ot mAnufacturni* Utdaitric^, As nHutircd by tout 
value oi pn>diftct5 the ItMlanf! «idu4Uic« tn MiniK&polis are in ortlcrt Flour 
cniUt, kmber cmllf, foundrin ind inacbtn« «hf>pi, printing and (rublUhing, 
rnnrosii! repair «hop«, txikirio, and brcwmM. In Su Paal They at*: Print* 
in^ And piibluhinf, fnundriei juid marhinr iJio|u. br^wcnm, hnni and %hae tM^ 
toricfr. ijulroa^ ihop«, fur goods factoiic*^ vid b\ti\cT and cb^rtc faccurio. Nc4 
far irom onv-hitU of the rotitl value of manufactured products in Vlinneapolb 
U Tepi««rnteii by the output of the tlour onlU, but there iA no 9u<h one prC' 
dominatiny; induftry tn St. Paul. E^ren in respect to value idded by mai^u- 
faL^tuir t\\f floiir iniltini; tndiuiry runtt Ii:t1 In Mtnn^apcilii tfioitf^h with no 
veiy great \an\ oicr the lumber and printinic induatricTc In teHJcct to nuni-' 
bcr of wage eAmct^. however, the Sour milU of Minnenpolin unk below her 
lunkber mills, toundrics omd rnilrood shop». 

The aianufdctunns indu^tria of St. Paul )\avt of Ute been ^rowine 
■hni more mpiidlT thnn tho^c of Mtnneapoliv This it in con»i<IcTahlc 
iWHMVrc oltributahlc to the convenience for (hipping Jiffordcd to manutactur 
Ine ettnbliahmerifi by xht \finne«oia Tran^frr Railroad in the lo called Mid- 
way di«lrict, which ltf« between the hrart* of the two citirs, but with the 
greaier pin of its arcji tn St. P»ii). -An atrcnir m»vfinrn( 'x% nn fool for the 
creation vrithin the citf limits of Minneapolis of an mdv^triftl dittricr oflering 
ncniljir fncUinc«^ U^here is a h<r{ilthv rivalry heiwcen ihc two cities in eSoTO 
to build up their mtnufaccunn^r irttcresiE* 

As Rii^ht be evpected from the fact thai it if a Smaller and more npvdly 
jtrawine city, the manufnciuring inJuAtncs of Duluih incre^i^ dunnc the 
Ia*t crntut draidc at a hifiher rate than thow of SX- Paul. Tlit opening of the 
new Aterl |>1»n( st Duluth will prr>liab1y cati^ it« u^regaic manufictiirinf^ 
bti^ititvi to icKrrdx «tiU nioic rapidly durin); tlie ptr«nr decade. The lumber 
indii»tr>' lid3 berelofore reprrsciiEcd ncarl) one-tbinl of the manufftCIunniE of 
Duluth, 
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HIlfHESOTA OITIES: BQHHEAPOLffi 

Br C E, Hue 
Wot Hiffb School, Minncdpaliii 

HlSTORV 

MINNEAPOLIS, 'TAty of rh* FnlU"* w riic mpmpolis of ilic tww 
Astd the Q^tcvTAf (o the nortft^'OL 
Ltkr in^xijr 4notN<*r rity in thn grnu new country oi poi^lial wealth, 
Its hatocy micl« like m faiiy talc^ T^r« tbnn ^rvmty years a^^n the UnJ whrn: 
Mmneapolif fif>w «unJt whs a bri^aJ Mrctcb ci level pruric intcrftpcrK^ with 
tenily roJlwic hilU xfJ Jorvsc »trttchei, ami inhabited by IndJaAv To be 
uitt a sivr mill wu bull on the pr«ent site oJ the PillBbury'Wwhbum fiour 
mill "A" 34 enrly «« 132t. And a flour mtll folluwc^i non afterwirdv But 
it yna nai until IS38 lhn.t tlie h^uvenimcnt giivr pecmiwon to vt^c miT cUinu 
for xtrlctiicnt. The fmi of ihnc cLaiout lo be siikol wcie a^ljacenr lo ihe 
Mb Hid included nil ponihic pcwer «ite», for even at that tim< (he ndven- 
iKifOus ne^rcomen sow wcmderhil pottibilitits in the water pc^vcr of the 
fallt. From the lint £?cilcment co the ^retent lime the devtlopmcnc of the 
riry hw hrm almmt phrnnmrnal, wirh a« avrratfr increaw in popjilation of 
Ovef Tvc iJiMi^Eid prut?Ic for neiy ainiile }Cai lii ica hii^io^y. So lE iiuw liju a 
population of about 350,000. 

The reawn» ior xhh rapid crr>\Mh .*re iound Urgelr in the treocrnphy of 
the region tocether with the fact that \i h the commerelnl i5ate**a)' to an a(rri- 
cuhtiraJ rnipire larger ilian FiiKiand, Grnnany. and Frajice combined. Tht 
fttor? of its dc^Tlopmejic a the siory iif litt^jtiii); cajupi and Imnher woods to 
the north, of loe dnre? on rivcra and of vaw inilb at rhc falK It ia the »1ory 
loo of wheat fiddf^ and of railro^dt and Hour milU, And in her eDott to prO' 
vide maieriaU for Kheltcr tai the ever increaMos population of thtt expanding 
f)onhwe«i. and 1o furnish brrad for the millions in many parts of the ^arth^ 
Minneapolis with St. P&ul has become ihe lemt tndtistnal and coirmrrda) 
rtater of the upper Misi^iMipp!. 

Gcocn^riiicAL Sbttisc 



The phytjcsl envimrtmcnt iif \1innenpoti& hat favored ihifi development. 
From ttic heart mf the hiK wax^ oi white pine and otfier lumbcT prodiirmE 
trtc^ which fonncfly covered mo9t of the nortliem part of the ^ite. there 
Rowed the Mb»iH>rri ^^^h many sn^aller tributaries. With the nelline 
tnovn each ^rini; thew streams have borne hundreds of miUion* of fe«f of 
lo^ from t)\f pineriet ti> the milU iit »n\v a nominal cost to the tomberman. 
With the conifii^ of railru^tli; the %tHr:iF fitrldi wvie hrmi^hf to the very dmr 
of Minncnpolif, for Mtecdiine away to the wc»l ate the nearly level prairies 
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roads wkicli ma) bt huik at a mintmum c«3sc. 

The Miukifppi an.l other $nniillcr rivet* hjivc bfto iinpQtIinI in nt^rfr 
way* ffi FfTrcimg rhc devflopmpnr of th* ciiy- Within t)it mrmorr of many 
diijf^m cill )iviti£ in Mbinrxpolk tmall uraiflbcuc^ rarH«iJ Mrifthr and pu- 
KneeT« not ua\y n^ (o Si. Aiiihuoy Fall^ lyjt lu vjnluu^ poiiiiik op rivci aNnr 
tlic talk In the iunc Mity tlic MinrxsOU mid Si. Croix mrn' ilw f>l inucb 
vnluv durini! ihr tutiy pvHo<i ol ^t-wloptnfot. N<m- that the nilroad^ Kave 
rome to carrv ifie raipidlj miTirimns ^'oluciMf at commoditi^i. the) t'lnd tlitir 
etaafit tinule*, rvcn in Uii* prainr t^nnfitfv, alona rht^ vjllrr* *\f rlfr Mrw*n"ppi 
ani Nf inncMCA rmim 

Not only hat'f thr fs!li, tNc forttt*, th* tcttilc iotlu, tlic nwcfTi and iheir 
v«1lrrK. and ihr Irvtl pnlrin crK^oiiTaifrt ihr JrvrlopcnrnT ni a viiy lirrF. hur 
as if <o force us to i he :akK. raiuit hft» laid down here untold ^juamiiic^ of 
the vci>' hr^t building nioicmK HIlk- limc^ronc ia all ihuur, bcncnth onl>- i 
hvc Jtct ol glacial Jiif(, in borh the busJnoM and residence parts ul die dty 
atf grrat quiLnfirin of warn un»h«J svicii and f-ra^^lt ^-Ukh arr w vilu- 
ablr in modern building t^prriifiorm uhrtr PorTl^id (xmmt n iitci). 

Another ^ographic faccur luv tavornl tht litwlttpttitnt ot tht cit>% h 
h at thr crovtrocwU ot the i.'untinent With Dulutli, Winnlpe;^ uij orher 
ririfs ii> ilie nuith. intl New Orleans and naai> Ltliei ujuttiem diiei near ibe 
Oulf of Mrxio^, xnJ In jui dlniQal diicct line frith our Atlantic jnd Pa^^lit 
ports by way of the level Mohawk viillcy and ihorc iA the Greit l#ake«, and 
wesmard over ihr Horkie< by wtij of the loAre^t mountain pAstt^, Minne- 
apolis ii at a point of ^ untjtip tcldciu ^rptuied by an inland city. 



The WATta I\jwir 

\h>w important the Fall* of Sr AnHi*iny a«d thr laiiiiU in tlir river luvc 
brtn to the cily aai be best appreciated when it i> Ln<jwn tb^t ihcie arc three 
dams acrovi the Mi«isuppi witliin the environs <ti the city, and tkat clbty 
have a tr>tal averai^e horrqiOu^T of irum 55,000 to 60,000. All of thi* pow«r 
• U in con&unt tue in running tbc flour tnilli or to proviJe electric cufrent to 
he xvitd by rhr «rreei tnitwny. Annrher rhiny foot dam aciuv the MiiA- 
b»ippi nc<ii Minikchuha FalU ^^ill *oon W cooipleieil. but what ute will be 
made of tbc 15,000 or I6.(>0() bor>c poiver fn^m chia liani ha» not yet been 
decided. Stjl another source of power ii the St. Croix River at Taylors 
KalTt, fiftA' or «ixt>" mile* nway. Tbi» has an ulrmfltc capacity of 40.000 ot 
more horsepmveT- At prevent tfie Geneial Electric Oiin|Uii> briivi* to 
Minneaprilii from thit; Hiurce 20.000 m 25.000 hurte powfi to be useJ for 
H|£htinMc and oEher purpowi* 

IkDUFTWAL Dn'ELOPMCKT 

Witb all these aiJ>jiMlAi:e», Minneapolii would hjve been tlov ly develof) 
hud at not been fortunate in havmjE its development tuftherfid by the indrvi- 



pwb- IfJ 



UtNXKArOLfP 



M 



^ttskl aa^l ofiuinrml effort of progm^ivp men. At%A » m«n hnvc riripnn<trd 
to t\\tst luiiiral caiodiiiiNVi inilusrn', conmcrcc, rdticatfon tn^ brautr have 
come foto briiw- 

f/cftf, Of ihc niiniifActiirc(» flour >nj orhtr cwral prodijcit 'Wird out 
prccmincnl)> ; for, m h u'cll knmvn, Minncipollf i« the UrjfnC fioar oianu* 
iflrnirfifK ccnccr In the world, TV vumd crawi Tfcriptt iff nrafly 200.* 
OOO.OOll bu<ilirU. DiiiJrt;- ihc TTiiTiitlis of ScpEcnibci, (Xtultrr. Ni>vrEiilict , at\d 
DKcnibtt* 1^15, ojoic cImii u iliouNind catloaud^ ui uidin n^crc received d^ilvi 
sad oJ the rotal durinc ifwsr four mont^, ncsHy ciKhi>~ ihounnd cajloftdf 
weic vrhcxt. 7'Kib wt i)uintit> ot i^raiti it ttoF«d in fifty lennicia] el«vAOr» 
wiih a ftoragc capaci:y t>i ,1^,550,000 buthelf^ 

Bur thi( wHparii;i( nm lofiE ro li«' ki rlevntoiv. for Jtf thf rAtr or nnrrly 
90.000 luneU ■ il*^' ihr ivmity-llirrr niills ^trird it imu rtom. ihr uirm;il uut- 
rut htins aboiii 18.000,0(30 batirli, having a value oJ about $70,000,000. Th'a 
floMr tindi it trfliiy markirt in all oourtrin oi the earth vrSere men «at white 
bnad, Howcr^i. with ihr et-er utcreMing dcnnmd in thj« country, only a 
Utile over a miltinn bineK a year aiv ecported. 

LimrtJ Oii- Nrxl tu fluui cuiim IJniCfid uil. of ivhich \liniicapulis u 
the Unrest oianuUcturuif: ccncer in tlic worlJ. Flaxseed in lar^c Quartitio 
k received Irooi ike b;rain fields ot the rorthwevT. Durmt: the )^ear 1913 
fourteen utd ai Italf million dnlUrt worth of oil and liv and one haJt million 
doltanc vrorrh nf oil takr were manul,-i*-riirriJ- \Vl»]f the oil find* a ready 
doenniic mnrket, 75 per cent of the oil cake wa^ e\|>oiiniH 

LMtitWr. For mnni ytar* Minnc*poli* has been vvnsideied the iumbcr 
<entfr of the northwest. With tkf dcarina awav of the northern iorMtt it s 
Mug it* ifrponantfe siv h lumber mun u i act u ring center, though it (till hat an 
irniual Dtiiput of tomi^liinif Itke 200,0f)0,00(l hoaid ff^r, nnd the output oJ 
lumhrr Aoii lumhrr pnrKhias hflvr a vnlne f>i 5 12/H)(>/)fif), \\*hilr the manu- 
facture \\ii^ dnreu»cd in recent vr^^r^ Minn^iipofU liniib ^till ftwn And linancc 
tMneen hundred retail yard^ throuch which rhev ctntribuie ].500,OOOhOOO 
fcvt of lumber. It not only lead^ all citie< in the <[i^nbutioi! of lumber hut 
with \H twentv-eiitht f;ictori«. leadt in the manofncture of «4h, doon, ttc- 

Farm Machinrry. With abuadant labor, capital and pov^er ni hand, and 
wiih thou$anil« oi famicr^ on i^ va&i plains calUns loudly for more an^ bet< 
ler m^tthfr^n. Mmncnmli* San ref^nrly hocoinr ihr leadinj; i'ii> in ihr tlxi^ 
triUiliun of fjtnii liitiilcmuiiii. Not unlv is it a di^iiibutine tenter, but alw 
ocoapitv an impoitant place in the manufacture of cu tractors, threshers, 
plDwt, etc., a» well a» man^- other kind» ot machinery- on a Mnaller ocaJe. 

Oihrr Mttnufuf/mrrj, — Pristine nl*o occuptts a place of some tmpritanoc 
with ovrr two hundred tfiablifthmentSi and a product valued skt u\ and one 
half million dollan. 
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To ^esr msr be ndded 5uch pr^^ct« u bfcftd and bakery eoo4f mode iq 
one hundred eEtftbliihmcnK md hivins a value ol over ihm luilhos dolUn; 
bLttter, rlif««e» packed rne:ir«, confeninnrt>'. itc rream, rntli Itqtion, drugs, 
medkinn, nod cobaccu, MJth a total value ut alnuAt ten million dolUn- 
Chxliin^. blliIdin^ inateiiali, furniture, jcweliy. Icaihcr Koods, paper fioodt. 
etc, vwcll the total tactovy output to over $2OO.0(X>j0O0l 

Tra Hsrovr ATiax 

With n'\M railroi:! s>'«rmt. ^rontiilins cti tweniV'iiv li»o, enteriiif tbe 
city* Minnrapoli* lii» *iu-ilitic< not only for collcaing iarm produce, Uii b 
well c<]uippcd A« A di-tinbutine center* The ^Kippicii: faciliiin arc made doubly 
effpftivc hy the J*:t that rniln^ad Knt* rxEendine eatlward parallel tbc GrraC 
lAikt*i thuii ^n,tkmg th« ra!f« low. Add«d to thts a tbr ixx that within u- 
other 5rar> with thr completion of tfie thirty foot dam bctdm the MtsKiulppl 
near Minn«ha)ia PhIK, Mirfneofioliv will bn.<tHiie il'ie IhtmI of navigaliuci. Ter- 
minal fatilittet Ua handling river freight are neuiine tompletion. A dx foot 
channel i$ profnijed. Throush the one thousand Tnbbinf hou«s an annuot 
wholesale buRinei» of $300,000,000 i« transacted. 

'rUc ph}W:t\ fcflturo within and arotind the city are mich at invite iro- 
provemeni for rhe wrlfare anil plramri- of rhr ptople. Within a radius of 
twenty'Ave nii1e«< there nrc mo hundred lakes, Indudint^ Harriet, Calhoun, 
and the far famed MinncConka. With a total ifea of fifty-three equate mile*, 
Miontapohs hja anKt>'-fivc porlu contniriin^ about four ihoutand acrrt* ooe 
third of which if water. Thert an ihirty-^etTn nide» of pork driv^es mnd 
boulevards connecrina the public part*, including Minnehaha Fallt. There 
are rwrnry-nvn mUrs nf Mi«iiKSppi River frcintai^, with cighieen hridgiB 
crossine (he river, Tfie ciiy water pUiil rcin%ltiik of two rcKrvoitK and fiTC 
hundred twenty-one it\\Ui oi watermain*. There arr cwo hundred ntilei of 
pa^fd atreetft and three hundred hity miles of Kwers^ The street tailway 
has one hundred eight^'eiffht milei of track and operates five hundred cwency- 
five can, 

A« an edvicational* tnuue and art center, Minneapolii rank* htg)]. W 
addition 10 50,000 children attending seventy (trade Khool* and fix high 
erhrwlG, ten thousand children attend oflier vchoolf wiihln the dty. !f b aluy 
the v^Ai of the State Univenfiy with an cnralltneni of «even thouMiid ihm 
hunrlred. 

Thus \Iinneitpn!i\, 'Viiy fjf tlie Fallit/' in (hir miclst of raw nLateriala and 
with accessible markets an*! cnierprwJoe bunnevi men hai bctoroe a city of 
beautiful Somes built up with her ever fl:rowin2 indtittriv nnd expandirv)^ 
commerce. 
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MINNESOTA 01T1£8; 6T, PAUL 

By l» L. Uvcrly 
St. Paul NofTittl School 

SEATED on licf wtn H\h. xhh apUil city oivupW a pwirion thw n hoiH 
pktumquc and full of liii^uric initrre^i. Ai i)ic viulhwnt uiinri of the 
Clt)* the ba}-oij-«Ercwji tAllcy ni chc Minnc^v^CA imii5 ihf ^urtiEar Tjillcy of the 
Mij6t»ipp« whkh continLin northv»c»twAr4 jntc> the hcari ot ibc dry tnH rhcn 
1«ms abtupcl)' ftouthwattL Thr fittp rit^t bank rtM« from one to two huii- 
4wl t>et Abo\-e lli« rw-cr, while ihe leU bant. ri*in^ halt v hic^. tafct* iht 
iorm ol 4 stoiM eermcc a halt-mfle or mait in widtti and tumw'ia a cotnnii> 
dJmi^ flrtft for thtf htifinru poriiun of ilie Dic)r. Hitck oj tiaty nwirunic tiilU 
to^vr Anuthcr liuralred feci iind olfrr i piaurtstijc lixAtion for th? rr^iJences 
and numerous parks. Tiiua* one mnv ^ttcend iiom tlic alluvial fl&ts at tlic rit-cr 
brink with their puitlic bath»> steamboat dock^i railroad yord^i and Union 
Sttt>«l to ihc i^onc terrace vfith its grtai whclnalc warchoute^ and business 
blocks, v\*i tlirn on itp to thr higher level uriih in^ rrudrn<T«, iLijiirly rh;irchet 
and imfHKinf: State Capitol, 

Fir^E diM-DVtred by F<it)iet Mrtuicpui In ICSOh ^i^itn! hy jLiimtliaii Oli- 
ver, a Bo>lou itidcr, in 1766, oFBculk Jrtcnbcd by E^icut. ZcbiJon ?ike m 
I8D5, St. PauI heiDkti nt n witlenient And trading po«t in I83H. Down the 
Miivitsotji and Mi»i«)ppi rame the birchbark ^nocs Isden with f\jr4, ^vhiTe 
up liie ^rtat riv^r eune the trader ind s?iHer, Kleven years later the fctttle- 
ment harf grown to a population oi 84^, had lirrn «urvr)Yd and oq^iiiird an a 
town* and tionored by l»eiiitr mudr tht capital ai (lie nn*- rerritrwy. 

In 1847 a line oi iivrr [kockctt began making regular iript bciwc-cn ^t, 
Louis asd St. Paul. From the Ktd River vali<>' and the ^reac plaits oi the 
Dacota» thouMind^ oi buflfalo fkita were broiijrht by carnvan^ t>i "Red River 
Cart*.*' ojten a bundred in a tingle caravan. Theie firong, uide^ wotdtn 
carti brought ttieir loadit to frequently tfiat it vi^at not an iinroanmon wghx to 
wc acre* nf haln of bufFalo Uin?^ avraiiing shipment on the Irvecs. 

In 1871 IccaJ manufa^iturer) bec^n uiaktiij;^ time ^kiii^ inio overcoats and 
Uciich To\K'y and soon developed s wholesaie trade. The bufhilci htoune eX' 
tinct in ISS4- but linrc that time St- Pnul has maintained ber prccminenE^ ai 
the leading manufacturing center oi high gradf Uirt. in the Uniied States 
StKtnen firms are now wortinj up over 2,000,()00 (kin* each year, the total 
biiffnes-s rxceediofi 57,000,000 annually- 

FiT»m thii head of river naviipxtion rai1ruail> bcv'^n dcvelopinE tn 1862 
until now nine railwav <y>tcms (23 linra'Pn (our bcins: trnnncontirkcnia] lines. 
tenter here, rcprcsentins a total mileticv ol over >7,5tiiJ, about one-tourih of 
the total railway mtlei{[e of th« l.'niici5 $:ate«. Seven railroad repair tJiopi 
Ificatrd hprr fumJfh an inmial pnxhirt iilurd at nearly *+,000.000. I'hree 
Ittrndred and fhirTy-ninr pawcnRcr rrains and an ai'cra^e of 2^^000 paMteoj 
p»> thnnish ilie St. Paul Union Station e^ry day. Favdng thi» station 
llip trvks of an interMrban elfctric railway opcraiine oier 400 milo o£ x\^ 
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while ofK block away arc ibr dock* oi the rircr packet Ima. Kirtr iraffic b 
ificreuinft wirh new types tti oll-ctcel fcjirfti and cUepeoed cfainnd. 

The tplfndid railway tervice lo ilic nonli uid wat Iuk dfVfUiprd many 
fndusrrio. !r hrinfft (bipmrniH oi jl fiwnc itmtt fttm gl»-tiil titanrpr^ ro jrcW 
lu fiber fui iIk' itiuriutjictuic oi cai|ict^ utd alw the pioduit of ibc icnsi 
trfacu iitldK ta supply the itccda not only of a large modem Houi mill bcjt also 
tho«t of one of ihc ^rorjd't ^rr&tcrEt bakcna turning out 100^)00 1oan« dailr* 

The ihipmeiitf of the products oi the grajnEBiE land* of the nonhtrat Inve 
caii»ri) iUe icrow tb nf the liw* stock market and mrat pftrkfnj indnstTy. Vrom 
-A *riial] mxrkrr suppl>tii;! loi'al nrcdn it ha^i ^ii^wo to tn^^Hnr 4 wofWfc «i*r- 
ket, doinit an vniiual busiricn of over S50{*/>C<I^C*0. Eadi daj' Ioor itiint^^ 
of car« dtfcltar^c^ Hundrc^^ of C4itk^ iheep and lio^t. fulHcicnt to make m> 
unbtokcn line seven miles in length. 

'Ilie Leather from the hide* of domestic inimalfi if ufed in fireat quacnt]6«ft 
hj' the workmen of foiir ihnc factOTir*. From small bearnninfi tbff have 
ilevdtiiiei! iiniil over ['^OO.OOft pait* are maniifjiaurrd ^innuallj. 

Tilt buiiei iinui the Sl(H>,0OO.tH)0 w-oith uf milk jicIdeJ by Mtfi«esoi* 
dairy cattle coirc» in »ucli quantitica to St, Paol u to make it the socccid larc 
e*t butter- producing; market in the natinn. Ten fatiorie* strive to produce Ji 
uniform qunlit)^ and liavor ct high merit. Mirnetoia'i abundant Bm»es< 
copious tupply of pute wster and numero^» eonverpng ntilii^y Itnnt tam^v 
10 accomplish this rnulL 

VtiHu ilie pbie forests cuities the inatcrlal which three factoiin aialc into 
boxci. Machincn' plane* the boirds, msn ihcm to proper Icni^th and driven 
the mils thus tuniLo^ out daily over 10,000 boooea to meet the need* oi die 
whoZetale hoosft and other nfiippert. 

Aiioi)mr ir](iu4try'. Intt onf ttep removed from rhu. k the ute of cavkMids 
oi paper, a by-produci of the forc«i, in the tnAnufact^irr of boxes. Several 
firm* arc bu^y af thit work, tumins out millions of boxes, cdrtorM. 4J1<I coq- 
rainew of even' dtjctipiion, 

LpikewiMT another product oi tbr forot paper arnl lite etTitierit iiuil »eivice 
of the many line* of milway h the znrat devtiopmcnt of the priminz *oJ book- 
bindinj; LnduftCry. Over »event>' Jinnt arc enf^affed in tbis indiutT>', protKic- 
EOg nevr^apen, roas[nzinefi and books hnvinz at tinnunl value of cnvr $^0»- 

000.000. 

The buMo overcoat oi former yCBts has dmpprarcd but {n iti place the 
iheep-lined coat and Mx>olen madrinan- terve quite as efiE^^ti^Iy, 'Hie rtcw* 
iDfC wholewit tradf m ihrw ha« called for a trade in other forra* of fn«tV 
furn)<ihinj:v Ovet 50(10 pair* of overallft are mjinitfactufrd daily, while 
l,O0O.00^J hats and a *till IfltKer number of sJiirts are siippltril to the tra<lc 
annually. 

Liken'i«e one ot The UrgeM millinery cstablishmcnta in the woild to- 
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iTcthcT vTJih a. Mf doKn utbcr wholraulc auLlincty hotuefr ire locjttcd btrt 
niminff tmi t^vtt a milUoa haxs adaimUj'. 

A whoLrwle m4t in dTU£i, cbcfoicaU, dental nipflia, cai>dks, mvtb- 
ronmc^ hriii^tt, smd othtr commodiEin hu grown lo Eup[>Iy the loaii trade and 
that tfi the prcfti nonhw^M, 

Tfioe lariou* iiidtisuioi hnt developed thr dtj ju a finaocial venter. 
Fifteen txinki in oi>ftaiiion« Arniuolly Tcceivc dcpojlti of more than one kun- 
d'v^ millioofl t>i dalldn, HuirmnH Activity h» resulted in clearing houM re- 
cdpts o# more thar two million doUir« dftjly. 

Thf gTMfnr fublic huflding of the dty is (he Sute Ciipitol impcNtnely 
■JtVAtcid on a conimindjrv; eininenor. Ir k a matUe building- of brauiif j1 pro- 
ptitiinnv richly dctiii^iinl iviili fimniii^ p;iinring« ind t^iulpturet. !i ViXi rrecied 
at a COM of $4p500,OO0. The I'edrrjil BuiUine, United SlMc» Cuscomft 
Houaf, Cirv Hail, anj Court H<fu«<, Wilder ChariiieA Biuldine and Public 
Biths. the lirrproof MiinKipal Auditorium Malint: 10«000 pojple. iind ih^ 
new million dollar Public Libran'. are tome of itt- chief public buildiit^ 
Beatiiiful churrhcs and an impricing cathrHTBl vrw thr people^t Itijcher in- 
rrmPL 

SiA Lotlci^n. foor afuuilMnra, fuur public, hih^ti schuul^, a Ktiy iiumul 
kImoI, fiit)'-9cvc^n public acbooU. an institiJEc with its ail school and cvcnine 
cUttcsi in many d^piriment-*, known ni ihc i'coplci Univcmty, to^th^r with 
t\rcniy parochiAl Khooli< oticr f^plendfd rducauonJiL advnniniccs. The ftix 
cntl<gefi are thr Stsitp AKrit-iiltLiral CoHrtsc, Hamline Univfrtity, Maodsutfr 
CoJIef^e, St. T})otiias Cullt^^e. Concordia College and the St- Paul College of 
Law. 

The citvV low typhoid death rate of 39J per 100,000 it dut (O pure o'ty 
warer obtained noc trom the river but from * scries of sprinir-fed lakci extend- 
ing twcnt>' milr« north of the city, lu m hilU wtth a lanJy mbsoil pKA-idins; 
a perfect dtaina^e, and to it^ bracing cKmate. 

Nine public pEny);rDundji mainrnined by the dty, eqitippei! with shelter 
hou-^H, iwimming ponU, iJinwrr hHths and lAit-o^'dnor a^^rjiru^ invite to 
houtE of pleatitre. 

With IT* pinurrw|iir river, with Its numertyti* latw mthtn conveniwit 
tfollry ride offrrin;^ ojiporiunirie^ for nutorUnitinK. cnnueiriff. f^fhing and 
OApiniE. iind with its icvemvninr ^atkt^ and tainriu>i Ix^ulrvarils. St- PauI is 
indeed a dt>' bcduiiftiL The city'* future w bright with pronnte. 
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NORMAL SCHOOLS 



Mtnnpwrsi support* ftvf Stite Nomvil S'^cv^U: at Winoni, Manlcato, 
St. Cloud. Moorfiead and IXliiili. Tlie a^^^it^ate nttendancv Ia«l yettT 
(1914) vn* 4,166. Tuition i» free. 'Hie cou of board mA man is ftnm $3 
to $3.50 n *r«lL Dormitories are provided at nJI of the schools. 
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BUNNESOTA CITIES: DULUTH AND THE RANGE TOWNS 

Bv BAififiic Van Qcci 
Stftie Normal School, Lhiluth 

UNIQUE. i« the word thai best docribe* xhc ZfOiip of ctiie* in thr north- 
castem coniei ot Minnnota. N<Hvhcrr on the surfaure oj the earth 
can fl tiniaiinft riiriUr co thi« orif be cited. Trwe, one may p'Jiiii to harhdr 
oiirf And to a^i^plcfit conwtinif of an inluiii lonn anil il« poci o<i ihc fca. But 
where I» ihcjc another Iron Raiigr like cHac (d Minnc^ou, bcjideil wilh wic» 
of Mich rcmartabic c^vrth and unusual contra5t»? Wicre is there another 
harbor «udi m Uultith'v, to tpadou^i, to nearly ideal, jet wtioee buanaa is ao 

Thk Iron Rakcri 

About 8S nulcift north nf Dulurh lic« ihc Meiahi Ratvck aiid about 15 
to 25 niilcs further north i» the Vermtlios' EIasge, Thnc ranges do not 
eotuivt erf a vcrict of conapicuouj hciehts of lajid, but rather conatittitc a roll- 
ing topopraphv widi occasional hilU rising ijora 100 lo !50 ittt aboi^e the 
general level. The averntfe hei(Ehi above fiealevel it ibovr 1500 *cct and above 
Ldkr Supennr nhnur 900 f<vr, 'llie Me«^hi Kjingc auEiirnct an inveft«d S 
^5) form with ihc ends deddrJly elongated. Tljr general dirtction in *»t by 
nott)icv{ lo ne«t W vxithwcti. At slie we^Tcm cxtranLi)- the last town o( 
*i»e it iiibhini, while the cutcrr extremity it mkarked by Bit^st^it. Between 
thex lOKm> EOtne froni ncft toea^t, one pa^xs ihroiich ChiiHIm, Buhl, /''rr- 
/rn/dt and ErtUfh. Separating thrte tovvn* are Mill imalli-r communiii«c 

On the Veimilion Range, Tmi'^r nurlct approximately tlie wotem ex- 
tremm- and FJy the ejutern end with no town of consequence between. Thi* 
tajise, of more limitrd nrra than the Mr^ahi and of different MnKiure, 
irenda in a slightly noitiicj^l'fiuulhn'e^t direction. 

The entire northcasiem portion of the ttatc wai covered with cxTemive 
white pine and giant Nonvoy pine forc*ct to within about 25 years ago- 'ITie 
jMoneer with padc on hifi bo^k penetrated the Ati]lneK« of this wiidemew. It 
wa* not lonff brfrirc hr SriMfYje av^are of the pr/*s«nce of ore, althrtag^i at fir« 
he dill iiot realise tlic niaiiuitude of the wealth which lay unikr hi* feer. 
Majiy a man turned Wk Etvm ilie wild lands aniJ the nxiK-rirt oi lon^ mid 
winters; hut a few continued exploring the region, eventually to be well re- 
paid for the bardthipi endured. In IS84 tniall Khipments of tron ore reached 
Two Harbor*- In 1892 the output ot the Wmiilion Ran^ etiualt^d nearly 
Qnr millinn rnnt, and that from the Mnahi ohl> 29,000 tons. The quanti- 
ties of oie »hLpt>ed now irom ilic \feiubi R;irLge annuftlly approTtimarr Z5,000,- 
OOO^^moOO of ton«. 

r^^^'^P^ The Ra^^gs T«ws-* 

* Df the Range Tcvweh Tnay he charactrriRed as nj the n>uvh- 
kmg date* inmi 1892 and today has a pupiiUEion ettimaced 
tillage of Chakofm only 7 milca east, wa^ incorporated m 
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I90J wJtti A ptipulation of bur 250. In 1^10 the C- S. C*nfU8 irported 7^94, 
and now ihe midcnti f^tiitinte ih« popclution <]o^ to !(^.OO0. P'tr^nia nijm> 
bereJ only 2^62 in 1900. Tlif «timace ior 1^15 as given by ih? Ftdtnil 
CcnwK Biimu i» ;ipprnximarrly 1 VOOO. Surti a urcmih tnTorrpd (IfspiTc ;i 
dcv^Oting firf in 1%.? which Tnoinrnuril) rravcJ ihr inwn frmn thr map. 
Ilic itructuir of thcwr vUla(t$. m thrv arc TnbnJcaUy <lcAij;n>tcd, U 
ffAlUfT itrikin;;. In mosi insWncw the i;ri'al open-pit minn form a circlr 
about the viUaff. The miners do not live in the center oi the vill^Lge, but 
rather in row'* of iramc hoiisei of uniform aT^hiteccifre, which occupy the 
varant :nejts hrtwrrn ihr minr*, Thrw f.tifmhtt^ as thir\' arr trrmrcT, liV from 
a half mile [u iu\i\ tiulea fcmn the bubiiirto distnct, Thr LocMliofi>( arc movcil 
liy the ininini: tonipinic? as (he ininci cncrojtch upon ihcnu in Ua wKo^lc 
townn of !*ev-eral thouwind people hiive been urjhcsitatint'lv transported a di»- 
luier oi a half mile to a mile in order that mining operations nii(;ht b« tX' 
tended, ( Vcafcionally a E^ocArinn ^<yjet ro tuch si*e and imprjrtanre that It 
I*) incorpoiatpd withEn thf villn^^e Itmif*, therrhj,' flddina matrrially to the 
wealth of the t(iiuiiiu:iit) . foi the laiip'r the arc^ of «rc cicpcAils within the vil- 
lage, the krset the amount of taxci thai ifo into the riUaec treasury. There 
may be a« many us six to ten Lo^ation^ about a villaee. 

Indl'STrjes Other Than Mining 

In ofttr one <A these touin hns the lumber industry exercised a decided 
influence. A large white pjne htmher miU, >aid to be the UtKe^l of its hind 
in the eountr>'; hai contributed a good iharr co the prosperity of Virftinii. 
[.limber milk hn^e hrfn !oca'ei^ ai other priirtf* on the rangCj hut for nnly 
irlativel) Jjoii pL-riud* oi time. No other liiduiEiie^ ui signiJlLLinve have hx\\ 
citdbli^hed. 

At prefeni the inhahitanrs are givinz much ihoufrhi to aei^culturc. In 
fad one may well wiy that (here exJMR an *"afiricuUural boom," It tt csti- 
maird \*y f'nue that the iron resotirce* ^*-ill Uftt a hundml years or inorr, B»Jt 
rhefe are lhi>»e who realr/r the import;ince o! a pfTnianent re*outve and hence 
»eck Id esiahliJi ime. ITie [(inl»cr of value his hecti rlrarrd, and now the 
land awAiii ihc ftuthcf encerpn»c of wan, I^arncst atteinptp* have been made 
to produce cro^tt, and some have attained a little »ucce^». flay and a lew 
root crop* grow well, but the tlrmaic i» still a handicap lo ^mnd asricul- 
ture, eipecially to that which involve* the ransina nf tuodstuf!f for the people. 
WitTi eventual acclimativ.nrion of cropsn *"rh frrrile «iU as cover rhi< rerri- 
r4>Ty may hr r\perrrri lo yield in RfHidK qui4nritir*, PaTiencr and honest eJf- 
ploilAlion must result in final sucie^s, '1 he^r coniiiivif lilies iriay tlien betoinc 
independent of iron ininini^ instead of cortinuinK llicir prc»cni para»itic life. 

The VlixHD Poi'1?l>tios 

The iKjpulatlon a deudedly m!.\eil. A few fi^utCA to aliow^ the nationali- 
de* of the students in the Kh^ioU of llibbin^ ior 1913-14 will aerve to repre- 
sent the entire Kan^Cr tor (he tniittiite evei^'wherc include; about the ^ftin^ 
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xypm aim) in tlic tmoK proportion. Amonc 2355 Mudctit* onlf 't^O ivtrc 
ABieHt-aro, ilut l*. ihc^c vtlube parent* w^n; bor» in Ameriou" The Finn* 
nuik next with 4'.>9, ihc SvrdM ^itlt 3JJ> th« hilijim wridi 315* and the 
Austrian^ witli 21(1- The reniAsiung 661 wtrt divide sunaag 24 nvlionali- 
OtK S*K'h ■ n*<*il*7 aaemWaiP?- carrjiiiij witli « Uuf utibfont and inviudioa 
ot 29 dOlrrr'H MtiofiK picaent* n problon m ciry eovcriMticiic not tasy oi 
boIht^oh. Edurmriun h^ bocn the Arrt aiiaAffr «t wlWoc tlie question of 
■nalnmifi'^' Wih the ifcii>m4on» r«wurcca *nd the cxceUpnt ^MT^chi 
ol the niinine cnmfiAiti«>. vdiool rqitjpm^i Km hem prorided wKki u not 
■Quslleil any^'here olsf »« the raimiry. Tlif ^riet period ance the fouivltn^ 
of T^of t<]w-m hw nov iTven > sufliciently Iinii* ra^pcnenii- in the rducntinn ttA 
tlUft (ui^tw 'f* afford Loncliisivc rcnjlli. 

The future o: the Ran£e tavti-i depends upon the extent of ihc dcpc«iu 
of iTDfi uTT »tjU unmirwd and the rate at which the natioat will continue to 
ciKiMiaie the <'re. However, no matter how lc«ne the mpplf may l«st, th* 
mnon ntu»C b« dneloped agrK-ultunlly. or thnr fowm will totind their knell 
With the l«f carload trf ore. 

DuLtTTM 

At tlie front door of the Iron Rari;e> Duluth has risen. It He* at the 
vtfsteiu rxtmTiity nl tlie u-urld'a Ureeftt inland fresh water tike and at the 
f^cTHcst point inlflnd along rhc (.Ireat Lakct' hifijiwny. It therefor » in ca<y 
««iij cheap commtimcation with ftwern ettiw wid Kutopean pom. 

lt\ fldijirlon TO iron ore, grain and lumbrr pla>' a <4ri:ntri4-ani tule in the 
df-velo[«nenZ of ihc hintcHand. in mote recent yearn rhe tui-over Undu ind 
tlie mtiskeg (swamp) loniis have bceun to field produce in diminuim 
Knount*. While it if very doubtlul whether fuftdcnr quaitiitie* will be 
raised for Inrfle thipmenr, locally it may prove an iiDpc>nant refOiircif* 

The city hiu Kmwn fttea^ily from about 5000 in 18S0 to 78«466 in 1910. 
Xt ni^iy liave reached 85,000 In 191^. The roriFtnued rise hjs in no umdl de- 
grri- )>L-cri lIuc Ir> the facilities hi shipping to die ea>t. Tlie irea ni ihe hjir- 
bar now Mccsiblc to mtlroads fw wharfage) U 664 acres v^lt the lotal 
avaiUhle area i« 4069 acre«. I^he entire harbof «paoc mcluiich eleven square 
mile^i or 7044> acres. Neither Livrrpooli RoTlcTdam nor H;]ji^E>urg approndl 
thii arW' Furrhermnrr the Knear quayajfc it toxindty 49 mil**, Mcond only 
to thai rri New York City. The harbor U well proiectcd from itorm wavet, 
tkle>, i>r ffroiii: curreni^i h is deep snd lia» a toft t>otlaii] in^kmc irichorafie 
c^y. Roafi 600 tctt ionz and drawinf iTom 2(] to 26 feet of water maocuvcr 
rtfily without the aid nf tuc«. 

Such facilities invite etufrntrrcf. The tonnAiee foe lh« eight months' ka- 
vit\ of nHviBfltion is n^r ro that of New York City. The rtliw ii not to 
^rrJLt fnr the rmrtinodiries are raw material* nf large hulk. I>ii^ufh dtstrf- 
biitc» not alone to the caat but also to the west. In rj;chAnee for lumber, atv. 
Mid lerain, il receives tremendous suppliea of coaI, fonic hardwjiK aihI srocet* 

*The autlu>rity r#r tli««e data diatca that * fev mmj po»lbly lure lAOChtn 
of r<>re[sn birlb. 
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wt- Clolhmg come* v«n' Jar^ely hy riiL ITiwc prc^luctt are diitributed 
throughout the northwcsi ^-hcre they aie in dcnjand. 

Mcnufai'Turittf k limiird m Hftthing, limibrr logging mar|iint-ey, a little 
Rour, bicad, matdkc^H Jin J i»udi uthcj [[niis a» may fiiiJ A fr«<i> ^alc m the 
rtortliwc^C ur locally. A plant iur tlic miinufivcturc of atecl Ua* bcc:i in the 
prooev oi ccnstniction for many ycara. h i» pTopo^d to bn;in CFpcrations thb 
year. Prohablv- the distance hom the eastern market*, high cost oi Ubor 
locally* fntr of rran*porrinK coal in<i limctt^»nc both of which inii*it h<" br(iu|j[ht 
fmti a dkr;iTirr, havp brrn factors in flrlayirn^ thr hrcinrinfi nf thi^ indtUfTy, 

Ak luiifc A IrtMi UK unil ^laiM ^tv aviilablc Dwlmli will miitmuL' t:> 
thrive. LicmbfT it lea a fact^it now than vtv\n aKf>> lot the ioresti ate fast 
tlitappcTirnE ami each vetir i^ces tht^ ^huttins dou-n ot tame mill in the ricinity. 
Thr pemjanrnoe f>f the chy^ lu in the rasp ol thr Rangr rowm, IJPft not in the 
iron rwouive*, but in ihe devclopnieric o* ihc lerlciiltiiiiil resoHFcc*, A certain 
food supply Ht low cmt mud br inaiie a\-»j]ab(e. Whrn thr laiirr u avtured, 
tlie diy will lie a rtfltotnc haven to the tiiasses, and iiidiiitrio iii many varie- 
ties may develop without limit. 
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THE LESSER CITIES OF MINNESOTA 

By R. J. Scarborwigh 
State Normal School. Winona 

WINONA, *"rhr Gate City/' i*nt> foLiriK aniong Mmnc^otB cJtie*. 
having; a population of 22,(X1C. It » «ituutcJ in the MisMMpi^i 
vnllty JOJ itiiln brlovv Sauit Va\ii. 50 m\\e* ituve the 40uth-en!it corner of 
M;nne«otap and 5il> milM hom Qhica^i. 

The pbyT;ical ffamr» ni thf vicinity inchidc the river flood plain with it* 
Irrracw, borJerrcf by high bli»fF*. The rivet flows nr^trly ensiward here, is 
about one-half n:i!c wide, and the dihljincc adion the valley j» three mtlea. 
The bluffi Tirt about 450 feet above chc valley. Lvinc between the citv and 
ihe southern bluffs, Lake Winona tjcciipici a basin made by n former channel 
of the riTTt- "I"he city oeciipics the hiphpr pround behvcen ihe lnUc .-m^i th^ 
river, an area about one mile wiile and focr milM lon^, Thr ttrcefi, platted 
paralirl ^o the river, and at right ani^les, ettmd alioiit 20 ilegTrn eajit of north- 
ward. In the CKCreine cait tlic streets extend tnore nearly rtcsiwaril and norlh- 
vrard. Vallcyt which have incbcd the upland mukc natural grades m which 
roods hftve been contitnirtcd londinf; to the city- 

T ran e porta lion is made convenient for Winona by the roaJs of tivt raiU 
way companies atiJ by transport at bn on the riv^r. Thi*( la*t named rnearu 
may increaie greatly in importaiite within the next half-cmnity, Imlcing the 
flame of Winona with ihoK of Duhuqiie, St I^uit, Memphis, and New 
Orleans. 

Three ated brid^ea tpan the Mia^ivsippi as Winona, there bcinc two rail^ 
way draw^bridgra and a high wagon-bnJ^e. Improved ro^ids rench for t«n 
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rniln rjbi, lAuiht uid wni. TrolW^- cant aue in *frvke riinNigli nciulf dv 
«ndrr Imctli Aiii width uJ tlic 6t}\ 

Winona a an iivporiuti manut*ctunnc ccnocr, thoucli ilte uwciull tUyi 
«rc rone. Jt ii noit«d for pixipricfno' mcdidnn, scock^food*. Hour, conk^ 
Tiortf« wjif£on», lini>l«tt, £ic^ 'itM cvrr the Lnitisl Statec And CanwJA. On« 
m^icil conqmny, jMvin^E a/i impniin; haH-million d^Unr f^hmi in Wtnuna, 
[n whif^ jtrAt\y 40(1 pnjpfr anr miTklciyr-il, hta 27<)tl i^dmrm working in 48 
sutn «iiil »tx iircT inofv Ihc NoEih \Vc»icni Rjulwjiy Coiii|xuir*s ibofn cnv- 
plor 275 men. CWc«r> d<cuic povrcr i» brouckt from Hitfidd, WixMnb, 
60 Bultt €Mt tyn the Black River, >nd u nrn plan t>ropoe« to gaKfotc ad^t- 
tkonal ponrr it Chipfm^a Faik 10(1 miles n^rtfiewt. 

Ptrii ire «pii ftn ttw riv»r-front, m the caid»l o* the city, on tJw UUk- 
«hore, ind on xht h\xtih\6t it iNp toittWnr. A tuie new hi^ flrbool huild- 
Ins i^ nrarinc rDniplcti<Ki- Tlii? Wuiona SuEr Normal Siliool, MinnrMMi'i; 
oldnT wl bni njiiipptd Normal, is jutlly proud of a new &nd cunplrtc 
Model SJinol biuidxne. a Libian bodding. i Domnitoty (xct^pyuii; in «ldi- 
tional city k^uart. nnd & Modd Kuril School locited iour oida Mxithun^ of 
the city, 'File College t>f St. Tertu, for young wocDcn, ind £t 7^Iar/« Col- 
Ivf^, for yoiinbi mtMi, ranlc with th« cotl^ft ot the nonliwc«t. Winona bv- 
rvro daily n^wsfuq^rra, 

RfJ tVhgi (13,200) of Goodhue, v piciurtAque-ly tituirfd on iite blu£b 
ovrTlooking the Mi«i**ippi, which i* here spiwiird by i hiffh bridf^. four- 
tn^n hundm) pro|>lr ir? cniployrd m thittj iii;inijfactiitiR^ ntuhtiihinmbt. 
pMrniiutc-* lifuccd oil. KHcr-pipc, and ftonewarr ite imont the pmitipol pro* 
duco. Lonicd ai R^ Wine *fc the Lutheran I^ic» Scnuuiry, the R«d 
Wine Seminify tur youn^ nien^ and ihc Sure Trakunf School- 

Silliu-^itf (1I.0(K)) overlookine Lake St, CioU. Ik« CHrrtty nitk^ nortl*- 
ea*t of t>t. ?4ul with which it la cDA:iecie4 br trolley. AhimUiit water 
power hoa dev^luped con^ideruhle manuiiictunnc. 'I'he new State Pcnircn- 
ti±ry ia lociited sX Ojik Park, i luburt* of Slillwaier, and in tfut in»titui*oQ i 
(■rest junounc oi bindinit limine and mtxhiner^^ are rtumifflcturcd. 

,1/iMit^o ( l2,UtKl) at the Vkiilhf n>mu«T lum of the MtnoeMCti River, W 
the metropolis of mtjth cennal Minnruu. Fot^r rallviNy Liim|Mnieti ;ind the- 
'*Dan Patch*' aiterurban 4rrv-f the city- Street cirv are ilio in «ervcce, Mui- 
kato « noted for iu *for»e, lime. »m! winent. havtiip a remnit works with sn 
annual cupMity oi 22S.O00 hnTTrl^ AtHiui fiJt)~ diklinci ind^Kirin arc feprt?- 
aented. A power plant on the Blue Karih River Mpplics cbtap «id ib«aiiuir 
powff. Two daily piperf Are publlthrd. MinneaotiV aecond oldest Stale 
NormaJ School, and the Lutheran l^ulfes Seminar)' are located iterr. 

R<tth4$ier (9,000) is iiottd nationilly aa the cit>- of a good h<npital tftd 
Dn. Mayo and .Mavix 'UiuulK- jiSout 1,000 perwnv are prcsrnr in the city 
for treatment it St. Mary'i^ HtHpital- Oric of Minnesota'^ hoffitil^^ Kir the 
tnuiie JR here. The riAiiirally plrjnjni tire on the Zonihfo Rhxr bv been it»- 
nrn^l by A line park «y(tem and eiteii«ivie paving. TtiF Francbain Sinem* 
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Acadcmsr h lucstcil here. A Lati:c flom niJU anil a. c&mera haxtrr an; two uf 
the priocipjd manufiictotio. Two ilail) i>4pvis aic miicd< 

Fan$^tiii (I0,000> ie located nz the omfluence of the StnJj^t ami CW' 
non riven. The businrsfi center stand* on (pound between the «re»m*, whil* 
itJitetf insHnjtionA and Achnolt oeoupv ih« hilh to the ciucwB.rd. Topography 
ind nilnirr haivr eii-m Fanha^ilt Inoall}^ The nainr '^'tlie ArhrnK of the Nonh* 
wr^E-*' Hcie :irr lucaicil Sii^iTiucV Miliiaiy Siii(x>lt Sribuiy t^viuiiy SlIiuvU 
B^tMcheni Academy, and die State Sdiooki Eor ihe DtAi, Blind, and Ftseble 
Mifided. FortT'tlirfe nuniifjicturuiE e«rabliiklinkent* irt KflHbault arc enutn- 
Cfsted by the U. S, Cengu* ol 1910. 

Jttrrr Lra (1^A)00) of t'lreborn. ihe ''raiJroad frpjiler" on the riiJ|i uf 
muthc^ntcm ^linncioca, is built on liich (rrtnjnd bcT^^een two likcA. It ta a 
jobbiiif; and manufacturing pomT, and, e\L^]>tifig Duluth, hu the oolf conl 
elevator and tcreener> plant in MinneioE^i- In the county. dairyini£ hat niper- 
ceded wheat, and the rtn' has a State Denrnnttration CreameTV. 

ff. Chad (11,000) "the Granitt City,'* a tlic county teM and co«n- 
merctaJ crrOer of Stearn*. noted for granife qiurrie* and fine «o,'lc. Three 
hfdn-dectn'c plants on the .VlitiiHippi furnlth abund&nt power Etecnic cttrt 
nin ihroiifhniii rhr rtxy iin^l rm ^iihiirbitn line*^ nonh and wefT. The ifldiM- 
trijtl ntablI»hiiirrtC*i iiiLliide inu Like tluui mill% Iron fuundrio. (iiai:hine 
^kof»t anJ a woolm uiilK Ei^hi hundred men uf the (jieat NortSern %hopf, 
md oi the train wrvjct. have their horAc* in St. Cloud. Two daily paper* are 
puhlifJied^ OveHooking the river ttandit tlie St. Clood Stare Normal KhooA 
which hu the brij^r enrollment of the state't live nonnaU. St. John's VrxU 
vmfiy (TheolAgicjtl) smd Sr, Rr*nedirr> Ar^^emy for girU sire located noar. 

LiifU Futlt (9,000) i( a center tor the manufacture ot liimSer, flour, 
pjqwr^ and creamery products. 

Bf^f*rrd (10,000) the "Hub City," a located cxftctly At the iceographi- 
cal center or Minnnota, and haa roILwA/ connections in the tour dlrection^^ 
The Northern Pacific repair thopa, located here, employ over In^ltO men. The 
Cuyuna Iron deposie* extend vftthm the cfty Ihriiti. 

Crofri«/«A (^i.^^OO) ItKotrd at tlie edKe of the Red Kiver Valley ha* rail 
way linen in eiti^ht liirei^tions. Electric power \% developed from Jted I^^ake 
Rfver^ and rypicn) indu«Tric!« are flour mtlU. a uiw mill, nnii a brick yard. 

h'rrgta Faiit (7»^[Ki) budt on hotK iidet of the Ked River of the Nordi 
Itoft cnmr of ihf finr^i hydro-electrii: developnierts tn the northwe»t. Five 
dams furnish |H>wcf u\ four flnui ntilK. to the muricip^il elearic-liijht planr 
aixl watci "orks. and lo nine oflher lactoriev Fer/u* Fall* ItOK the larg'^r 
millinc capacitT between the Twin Cities and the PncihV cnd»[. The StaJe 
ilotpital for |h« Insane tia» ] .40(J patients and iO() cmpioyee», 

AtQorhfoti (5,500) n o«i (he Rcil River opposite Fare^- Mnorheorl has 
roilwAv '^n» ir cifht direction*. alu> an efficient electric railway KrTii.-c 
ihroufihout the city and to Farjeo. Th« city'a monufacloriea include a floub 



tu 



mm JOI/ftNAL OP OBOGBAPUy 



fVoL H 



bmH, two iraifon fa^orirt. • plow farton, «iJ » filvii^ nriU, whiW |wt 
cm o1 ihr city tl>r Northern ?»cifw *hop* arr U)C»wd, Miiinr»ci*« fourth 
Narnul Schuol it locitnl hrrt. Cnricordii Collticr »t«niis in dw soutb pan 

Imtfttt^tkntai F^h (4,500) of Kooclikfttfic- «Cin«b si llkr uTioml bouii- 
liafr, acpamtrd itnni Ft. Francis. <>ni3rio, br tlv Kainf' Etivtr. Uwik tloc^ 
trie rowtr from rhf Riun> Rirrr, a pulp «ttd poprr mill, a taw rnlU «nil 4 
pUniiME mill- 4>T mvmK the k»<lin£ vulaMri«^ An vicaric intrrurban hm 
nrcn vnili RaniVf, Irvr miJa «UT. A dail)' paper it publifilbed. 

Cfo^Dtr <S»000^ loCitcJ on iltc ft. Loui» Kiiir 23 mila ttvn Duluih 
hM Rvc Jiiricr vtw milli anii a fine paprr mill The mviulAcltinnc P^uit* 
anplojr 2500 awii, Lo^ otten j«m rlie river for mile** The cit) h«s « p>> 
ritrriqtic letting in ihr dtep valley and on the hill «id«. 
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TRE STATUS OF OEOORAPHV IN THB PUBUC SCHOOLS 

By P. C. Tornme 
SiaRr DriKinmeaE tti TAtuMon. St. Paul 

\s THE EUMEXTAJtY ScHOOLS 

GFXKjR.APHY 16 more cuictall)' studkd in the publK kIhwJ* than ntty 
other subject except poisibl)^ Enflliih ind ant1imf!i>c. As a fumud 
Mibjret ft it iiMi;ili>' intrulueni in t^tr t\ut6 or founh crsdet. 'Vht fir»t weirk 
conti^ts ill the %iudv of lininr |ren^ra(kliy. (lie villain or ihe caniiniiniiy* «in<l 
the count), incKidJni: the itud)' of wxupaiioiii. iiioducis. and industnca, ftur- 
tace teattirc^ from Ticld txcviraiona, streams, Uke^, watr.rw-a>'V and do lortH. 

Sometimefl the woHt 14 tuued on ttunte aitch book a« RobioMKi Cnis<M; 
the «Tfui-uEe ot man with the element*, and the nufinvt m whtdi he mikn t»e 
of the natural frBiiiicr* :if liand lieing the prominent geiv/rniMra! lr:irrirrH of 
ftiich Mudy. 

An elen^cntnrv crxT hook i* iniTodiicrd. a» n rtite, tn the (ourth m m the 
fifth i:rnijc, 'Fhe work i« freQtienily "jpplcmeniol by the use of urt^jFaphic 
or JfKluatrial rradrrs. Tlie ade«ncvd textboot k iitiially tjiken up in the lixth 
Urade :iTid CfimpletH in thf wfntK, leaving rhr ijriKhrh graiir wifhoti: wnrt 
in itrojfrufhy. In Mmvr «.i:hu(iU te.ufhoofcs aie i^rmfftially ditperiM^ wiih, tiip- 
pTrmenrity gcost^bic Tcadcn. penodjods, and reference \mk3 u^itm tfac 
place of Thr text. 

Is TUB HiGi: Sciioot 

In the hiah >dux»l the mhject w taken up tn the form of phj-^im! crofl- 
faphyn rommen'ial gronniphy, atitl vr\u,t U biuwn m MiiwicwU a* teniof 
l*e0(;Taphy. which h <^mp1y n irvievt and aitiplifkation oi a pair of the ifmin- 
mar M:hoq| Keo^rAphy. Bach one '>f these *ubjcct5 i* nudied for one iemcster 
and carriei one halt crvJit tow-ntd^ er^uniion. Ihe trporu o* the hissh and 
cradrd school inspector* iho^i' that Im( >«r phyiiogftiph} u-r^ afudk^ m onr 
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luimlrvil and fift>-4u hticfi luid gr;ij(cd «L'hfioU: iominrrds] ^ro^raphi In 
ti|flil)'-fcNJr ; ioA »cniOE ccot^raph}' in fori>'tmi. Ii nnj«t be »d> thrit* ihai 
un ific trfiok, c^S'nphT h a poftulir br^ich ct txady in the publtc achuuliv 
Baf ih* d^clopitieni And p^n^nl iwhIiu h»vf nor Ivcn ^onunfriKirttr with 
tW imponAiKv of ih>r ft^hjccc — the <rtil} true sOv^ioLcgiL'al uibir^l in tSe cuni- 

Principal Drkicts jx GiiiKjui'Hy TtAt:Hiv« 

One ot tbc ertftieft dctccis in tile work ii) jfeocrApiiy i* iIh; purely iiatit- 
tical and cjvlopedic chaincter «j the inMmccion lo ihc upper f^rode}. A tr^adtcf 
may itan out with the cofrcct bjeuc fi*nkim and pnrtciplu o» ^rocraphy witJt 
the Mudy ni man ifi rdaiicn tc liift mvirnnitieni, hut tcxtKiolit and cx^nima- 
Hcm ifiieitium ^oon Jellecc liim inin rhe va«> nnd uell'tiraien paihf' that rvfult 
in mnr nwtnoniff ^oA. 

It it alw 4 crave mihuke to drop tlv svtak In }Eeui£nipli| in tlic vrvcnih 
enkle. lli« i( quite ft common practxe in the fdiouU ol the »t«te, and ttic re- 
mit b that the study of (t^ogrAphy h diM.-^rtinued jUKt ai a time x^hen the rea- 
Mining Jictiltir^ ot ilie ptipili ire devrlnping. and *r u liiuc uti«i thr btuderit 
could get the moM value as well » enjoyment mic of ihr vivirii. l^e study 
of Ecoeniphi should be coniiniicd ihrouehout the ciehih t^ide, 'Hii^ W 
especially fWortmry when wc ronwiieT ih^l a Uri;c pcr^vriNii;c (ji thr pupfli 
ttet Ro thraueh ihe f:rfldr« nc<rer pm incr> The hi[£h RchcoL to contintie %.rQ- 
f;TaphL'aJ ^tLdies. For >i:ch puptk, « welt a» fof othen. gvoyraphy » one of 
tlte inini prutiicaj studin ol (he elmienrTjjiy ciifTit.'uhim, mtd ilir [irnefitK re* 
tuliinE ftom it» ^tudj sliould nm be oiftaileil b> diwuntiniuni it ai the end oi 
the KTciiih year. 

A tevr \n^h tchooU organized on the junior senior plan have incrodiicod 
in the eighih y^it a pTaciica! cminr in eletnennry conmercial and indtittriil 
geo|£Ripliy^ I'hr work begins iriih thr siiidy of the t^oo^-iphir conditionfi 
bearin;: upon lire ointmrrcUl and in<liL«iTld1 Kli' of the comiimnity nrd of the 
%tmxt. Fi«m iJie cmiiniuniij and MjIc 4* a center, the work is extended to i»- 
cliiAt cite United Suuti inid foreign eountries. 

Ph^ncai e<?t>t£raph} or physiof^raph} u studied in the high acliool has 
de^^oped into nhat mi^ht be termed an unrelated idence, and it in much the 
name position tliRi i'hrntitTt>' wai in a kw ytrstr% hack. Il ctue« ntft «eem to 
lead an)-wherf or io have any practiV^U bearing upon life or man'i lelation to 
the idII or climatic condiiion^. Ii ha» oomc to be fargcly a itxidy of elctnenraTT 
Keolney. 

Pli]rviu^iapli>' can be ii3«de a \xty valuable hiirh ^hool mbjcct, hut in 
value in the hi^ w:Ikk»J curriculum will licprnd upon the extent to which it h 
related to the \iU nnd iciivities ot thf huwan ra^e. Ph)i*ii:ai ceojraphy it now 
oomiVkonly lau^hi, and fienior geography, tnij;ht wrell he dropped from the 
CTJmeultint oi the m^^ratfc high i*,4wii]l, and ihe time ^\en to a sifonj; tourv 
fn ctvaivrrcial 4ml JniiuiftriHl geography, with rnoogh of the (ifiyaita! -™f- 
r<idn to *erve a» » b^k^Tound for a proprt underaunding oi tlie gt< 
factj beating upon indu»itial and commeKtal life. 
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Thr ahove Titfurf i^ nam i pWo^rfipi^i oi h iinnlcl ^bouc J>i IpM ttium 

recently matlc rot the Univcrsitr oi XIir»nwota> If is baacJ upoti 4 <iu«4' 

raric^CK ot the U. S. tjeolonionl Survey. I inch to the m\\c. THi- rriuarkablv 

pitTcd Hir(at-e wtth it* many l^ke* is Jut n> niorminic depurit*. The width of 

t\v vallf) Ai th'' Ulinnnoita River (hnrfcin of m^p) ai <mi-e vujEt^nis ih«c it 

wnt lime tlir i:hjiiLncl oi j muvh lai|;cr Tiver; lhi» Ureer river drained GUdnl 

LiJce AeAioic* 

n'ti«- TnoflH Is aiMde iiiid loli by h:. II. J. IxirensL Mar]l«[>ii, W1s>> rrom vfaocv 
prlCi* and il4.^H]re(I InrormMilciii may t>i< ^bUJncil, 
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Thc toul daily fiipacin' uf the 303 milU in Vlitinir^tA i» given u 165,' 
TIS bjirreh ai flour, of wflich 84.600 burrcU i^ Trom J5 milU located ■! 
MinncApoii* and 5,^01) barrels from } milli at DuEuih. In iddiEicfi to thr 
Miniie«oi& output ihtn ic a dcmftnd tot 15,200,000 bushcla of whur from 
the North and Smirh r>a.tcir:i milk Thti* there k :i lot-al demand for 142,- 
784J32 bu&heU oj wbeai in ihb tnuncdiaie Nonhire^l. 
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TRS DSATH OF EDWARD VAN DV£X ROBmSON 

AGAIN ur 4rr cillol upun iu rri»r: tlw ilciih ol Jt viKiril msubet ol 
our nliForal Maff; — Pfol^air Edward Vwii Djlr Rulikiion who lud 
within > firw nionthi 4cui>ir4i 4 th^ir of Ecociomk^ at Cvlt^mbU Cni^^rury. 

it» pl^ne in an citirion cf ?hi« nuguJM drt'oreil to the St>t« in which li« dt6 his 
tn«< mituri* Fdnrjfinnnl «v>rt. \rtniip«>r«. Al^hmifli hr Iwl bfim oiltal to 
Colmibi.1 a (rvb morth^ britite \\\-i Jmh in IVvTiithcr, hj?^ ajniicctnm uiih 
the Ufiivcrtity of Minoctutfl extended Unck ta 1007, Sfitl earlier tie wa» a 
ptincipfll of oar of Si. Paul'* hlch ?jchoolf. Hr WM flw nuthof of a ntir&bec 
of woriu, i:h>cHy in tlir fw\d of brnmrska, but inch^ditig atAr ii wiiUiy \i*cil 
hin^i fdiocJ Cocpfnctrta] Geojcnphjr. He was a member of itir A»i)«ixtion of 
Aiarncun (■m^ctupliiriK uihI fiir mriirl)' trn ^mn w»% m anuijir or ttrntiihut- 
in|r editor of ihu niiiifjiJifrLe^ Fipn:iali> i«d it the ilfalh nl n nui» in ibe vctx 
prime of hi* ifitetlccmnl life i¥^ year*}, Jinely cqoipped for a lohoUrtjr nrccr, 
sitd pm ^nirrin^ npoo .1 pro(n?«inj£ netv field n\ wnri: in one of AmciSca'« old 
stnd JiiilinfuitSrii LinUTr«ivii*t- 



THE WEALTH OF MINNESOTA 



S^ff'—Tkr faihtPtMt /tffi*/ err tx€frpti frum tt fl^prr hy rk^ late Vtaftt- 
»or E, f, kn^irnoK, rnrJ krfprr ike Sivwui Jttauni Mfrth^ tf Ikr MfiMVriQta 



THTv f)rsi whirr m<n \\\ Minnesota iattc rreiichmni. who came hy iiya) 
uf ihf Great Ltkev ( 1659) ; and their nidCivc «'» the fur-trade. Ten 
ycxvi bcfon: the UecUriiiun o( Antrricw InJepcndecictp there «u* ^. con- 
siderablc wttlement ;Lt tirnnd Porlof^i;, l+fr mile* from I>ali.it\ wlirie ihc 
c.nnov route frair %Jonirc2l left LoJce Super:i>t lor the Riin^- Riwr. Lake 
WTmiii>rK. M^^ GtrJir Slatr I^kr, Annrhcr f>x\\ rrnirr of ill* iiir^miiie was 
ai [«a ]^linI, aw VI:idrlrinr Ula^id. arar AihUnd. \\*1%.. uhjirh ivit t»r many 
IvviY (aftvr 1916) ihc «cat of rhe A»t«r irtcrcfts in the Norihwfai, aad 1u<l 
tdticYijiTe wlntiooft w\\\\ Mirme*j>tii by way of tht Sr Cmiir River. The firtt 
•eitlffrt on rhp Mprvr Mi&MW,lppi wtre Jil*o <:wnn*vieij ^ith the fur-iradv. lo 
thi* rU« bplnng nor a f?w mm prominent in e«r1y MinnrinTa, nuiably N. W. 
KiiiMin. ffeiiry M. Riic. Chiirlr» W Borup, Willianj ami AIl*n MDm'uvi* 
and H. H^ SIbIn'- And the imporunvc of thf fur-Trade wii furiher enhuM-ed 
when the R^d River carC* e»i4bli*hcd connoctioo ( IB43 ) betw«n the Hudton 
Bny C<>mpifiy'i factor)' at Winntpef and Sl PauL 'Ili(«e fnct« of KifCDiyi 
rnken in conjunction with the large area« nf f|iar«e1y «eit1ed woodland* in 
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MtnoFWU, it-evt to v9q)lai[) tf-hy St. P^L i» 4till ibe gnausc pnn3nr>^ iur 
market in the United Slatw. and one of iht gr«iiie»t <YnEerB of fur roanu- 

T!k kfcond ccnnamic motivr wfaicb broui^i mm to Miimcwtn wma the 
lucnbrr indusitrT. Moti oi cIk t:a{y lumbenticn wvre rtcniitcd from the luro* 
bcT difiirktv o4 .MAiof, uid ib?> irAn^t^rrvd to Minneioti the lumh^ing 
method* vrhkh had httn dei^lopcd in northcin New EosUnd: The (irtt Uig» 
wcrr cmt tor mArkrr on the St- Cmix in rhr wintrT oi 1S3<»-,^7; and ju<r ten 
jrsn lif«. liwuiMTinE hrgan on ihr Rimi Ri\Tr» ■ inbuisi> of the upper 
MisarMirP^. Mills u^k sooii btiitc a( flkr f&)1h <it (Hr<c nvcr>, and irnciKiMe 
^uATUitM of )of:« won Alio rtffcd d<>wn rhf river ■* ter M $t, Louii, At 
Xlufine, Rock T^l»id atrJ nihfr rii-er fowivt, milU were built e«peciAJ1y to i4aw 
l0|ti Ironi th« St. Crr^x. TTir lumber imliatry in iac: brotighl fo Mino^v^lx 
must of ilie pevplcp ii>kU fruni iboar coniicLird wil)i llic fur-tndc* who wytt 
here In territorial day^ Minooota lumber noi on\f built up mojiy tO(vn» on 
tbe MiiAuHppi uid ii9 inbuurieir but by reann of itt ch^jipncHt and finXMi- 
bitiiy. it vrai ii pmverfml doctor in the rapid tettletnent Ard development of ihr 
prsime revifvi* ro rhe fifniib Al^d wr«T, 

Ai;fii:u1t«^fe brpan Ure and untter ttnfivorubl? a\j«picet in Minnetor*. 
There were, il i» true, naive fanii* lirre r^vcn in ferrimTial da^>: b(»e the>' were 
!ub»iiiiirY TO the lumber cnmpt, nml did noi rvcn «ncet fhc local (kniind, so 
that food hfbd to bt imporreil- f lorncr Grrelc>' of rhe New York 'LVibunc, who 
did much to prejudice propte aeAinst rhis noriTiem coufitry, alletted in jutci* 
ikaiioii rhar it ' knpnrred liufert. rhr food rhc-y aie and thr whitkey ihey 
drank/' Moreover, urril The TTeai>' iif Traverse de> Siouk in ISM, i*e«le* 
incTkl wd^ praciicAlli cunfincil To the liiiiliried fri:ion bettvceii the St- Cruix 
And thr Mi?>&tMipp), tbe prairie section brinj: sitll beld ind TeAloutlv ^-uirded 
by tbe Sioux. This section v-'se indved fir»t cnade known, even tu peopit al- 
ready settled in tite (rrrltor>.'. hv i leries of iteainboat eKcur^ions up the 
Vtinneioia Kivrr in IS^O, Mr. J. J. Hill hw recorded rhat eren tn late a* 
\tS6, when be finx came ro Mfruicioti. ihc icrricor) wa» convdcred food only 
for tuinbeT. crantirrrirt nnd hir. The tir»i wbc.tt tn rrji^h oiiiftidr rnarkeu, 
«ccordinj£ in Mr, Hlli, was ithfppeil down the M(f*iwippi in IS57, the year 
befoft Minnetoia hec^ime n «ate; and the first fl«iT. al«o, atxor.iing to Mr, 
Hill, wa* 4h][*pe.1 fmni Minneapolis in lRn2, heine branded ''Muskinffiim 
MillSn Tro)-, fllito." in iirder tn rornmand better ptiir*. T^ie lemlinj; priinary 
wficat nurkrt wa> at fint Rochoter, later Red \Vlaia. and then Miiincapulivv 
The sreat Red River diitrict. which received it* firrf atricultJnl settlew 
%^^- back in ISIf (the Selkirk HtilemrnI from Canada^ did not be\.'oni« a 
fatctQr in wheat prodvctior until after I87l>, when ti secured railnud connec- 
tion with IXihjrb. 

Within the ipMfr of a dozen yeam, the pioneer type of a^noiltufe which 
prevailed in Minnrwia a» elwwhcre on the fronticf, and whose piirpo»c ■• 
wa» to produce eventhinc ponniWe upon the plice^ cave war to ^peeid 
wfieai farming for the ni^irket. Thi« >i.)ddcn d/^xrelopment on lo nig/ttl 
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pl»n\ CiilU iot ttic kttplni; ci cunaidrr4t>lc live Mock. About \ZM, thacfa 
the daily indu^trv beean to appear in Muthem Minne^ts. doubtteu in imit 
tion ot laviA and Wi^cmsin, which had pirviously possfd throtigh the 
crisU And found [Kcir tconotpic ^v;ttioci in ch? dEtiry herd. In njtweque 
yrar* rhe dair)- lodiisriy hiu ^rrari Toward rht nunh, whrrr xhr ifrntr wr 
^hrri Irft lar^ niraK of und> aTt<l hiony Innd h^ETCT f^IirtT in 21*^^ >oi) root 
cn^pt than to grain. Affd in the district between the Mi«ai«»ippi and St. Croix 
rivf rf. north of itie Twin Ciiie-^, n-h^At l^irmjni* ha& been lATCcly abandoned to 
fivttr oi pouioc«, th]« district forming the famoiih Minn«4cta potato bel 
Only the Red River Valley stHl depen(i« almtHt evchm'veljr on wheat v 
imrkel uop. i»/v^i:j"t.i^ 

THE SPECIAL MTHNE80TA NITMBEft 

This L*wje oi r\\r J*"iniLil l'onr;l^n^ ^U piine^. Ttir r<iirii>n nffindsti orf iiv< 
6000 copies, the lartff^l cditii>H we Live ever priuEed- Piofcrtin P<Hrcy anJ 
hii stnff <»f contnburof* hove periormed a genuirw «rvkc to icco^rjiphy «i4j 
education in Mtnncsdtn. and outr^ide oi Minnesota u tvell^ The JoLivnal 
Geography h pleated tn be able to pUce in the \xAndf of MirficHJta tmcht 
And others nieh ;i vsdtiRblr handhml- of erciKmphiral informatinn. A 
huitdfed e\tra copies havt been printed aaJ may br sri.uicd, nliitr thry lasl 
St the foUowinc prJces: 

I copy tv A sincile addre«t 15 cents 

6 copi«« to a iingle iddresA 70 cvnts 

1 ttr m«rr wipif* trr a Mnji^le addrm, each .-.-.. tO cent* 
AddrrM The Journal of CreoRrafthy. t'riiverxity of WUjcnntin, IVfidiioa.Wi 
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MKMBKHSHIP IN TlIK NATIONAL ORCAMZATIOl 
OF GmMiKAl'iiY TEACHIiKS 

Von may already know rb.u at VVifshincion las: Pecember the final or* 
KaLfiiraCLon of the Nanon;ii C<»uncil oJ Ge^'craphy leacherA woa i.'onipletcd- 
The Journal ol Geography hat bei^n ntade the olficial OT]£ari of the new atfO- 
cJHtion: all K^ography teflcber* are invited to affiliate thetnteU** with thf or- 
gany-Aivm. Duei will tir. fcrr ihc prcsenr al lea^l. $1.00 a year and cudi mem- 
ber will receive the Journal of GcoEraphy nithout additional cost. The iol^. 
hwins blank inay he 9cnt to V. C. Finch, Trtat.^ Madison, Wi*„ m- 
Gcorire J. Miller, See., Vlankato, Minn- 



HEKBBRSHIF BLANK. 

I d«airc to maki^ upplioalioL for membership in the Nt- 
tioDBl Ortf&iikr.atioci of Ocogrnphy Tcachcri*. ESiicUivcd find on* 
dollar for anziLial duen. Please HBod lh@ Journal of O^grflphy to 
the following ftddrcas: 

Name 



Address 
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An you now a «ub«ribflr to ihg Journal of Ooographyf. 
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AN EXP£BiM£NT IN FOURTH GRADE QEOGBAPHY 



^^P By Mary K KcLton fA Tlie Vdun School, Ntw Yorii. aod 

^^^CdTOlinc W. Holdikia oi TU Hcmcc Moon School, Tcaclun Colkgc, 
H Ne%r York 

^^ T DEAS oi education 4irc m tlie l«ac »uc:c3 of the izrcAt innsition tbar bft» 
K. been in prostfM ior a t^enerubon. Wt ore on tbe thrahold ol "llw 
Schools oJ Tomorrow" thit fuv« reijpntly bc*ern dcpicre^ in die volume beai^ 
inf iIiisG rjtl«-. ( jntgraphy, prrlup^ irMitc rhsn itny oeIict uibjm. nffm npp^'i'- 
liUHty for the itatarai drvrio^-kntrn^ of thr mnid, bui mt have been tlow lo 
reeoenit^ this, for tt qturccr oj « ccmun^ our colleges nnd normsi KhooU 
hiTt bren crtaiin£ a witksprtid intfre«c \n geugriphy, but thouieh this subject 
haa an hflnoted place in urtivertiiy f»cuUtn, a/td college profcs«or» have writ- 
ttii Mxt-J>ook* UiW of interesting ;^oi;riiphical inrorfluttion, (rfogr^pHy in the 
ekmentary »-Jiuol n siill iliicfl> tiiu;cht by mcuioTi^iii^ iiL**tC4d oi pimidinK 
lite child ihe chance for cro*~<h and dixovcry. 

lite totlowine leuonf reprewtit an earnest effort in three schools to ttach 
geography in tlie Joorth grade according to the pouter* and needt of the child, 
Th<w nenHien have bern ijivrn. not fur the pttrpotr vi impaririM a truun of in- 
formarioti* but to equip llie cHiUi with thr iwth uf learniniE he will need in 
order co acquire >uch knowledge for hinucli. 

TTie children come to the fourth uraije with n iceneral iJeii ol the wotld 
Md at the countritv th:tt fumifh them with the neoeviitiei and luxuries of lift. 
Tliry hnvcf tfmi^lr notiwii of the relation^ hfi^^rrn ctimare. crops, and indui- 
itKs. They huvr been xt> the nuirkcti ^\heie their food h buu£h(* and to ibe 
dock wbeic f^ip« troni ihe other »idc of the iJobc come in. ]n the iourih cnde 
their text buokt are a jeood allies and carrtuily chn^ien pictures, the iky and iia 
phenomena, and the fields where ihey pliiy- Geographical rftidert are tjieir 
rrference bonks, Th^ Atlaw with m colnrrd map* and oddly ruled Index 
Awakerufc the cuiinsit) of rvery normal ihiM. To ism* the book, howrvev. it i* 
nDcovary (□ IcArr its symboU; thciciorc tlie first of the followini: c!ierci4» arc 
directed to^'ird thiv end. 

DtlLTCTlON AND LoCATJOCf 

Whm fbr child finr hw^'uei^ him^lf on a map nr ctobe lie aik-% coumloa 
i|uctfiom about tt« varioijit linct nnd ijmboU. Such tjueition^ dcttrtninoJ cbc 
choice of mrrUumt tA the topic of the lir» \a$ot\f>. In sn outdoor leMon U 
noon the children compared the direction cf ihefr ^adon'^ with the compota 
line, and holding tlietr rulera venvnily dr««v on «h<et« of Pfwr nonb>«oiith 
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lints. Our Vocal iiKTtdtAn vr» tiKa di^vtn or tkc xhool room floor. Tfy 
mctttint ot mtridiat ^^u fxplxined and it bccanv tlie topic of <n En^lbh 14- 
■OD. The foUotvinfi icncenccc n^ere dktstcd w > tpeltinc icMon, after the diA- 
otic wordt llftit hern trudird: 



DiCTATlOK Lt»$OK 

My flhAdow at iwaa alvrayt hlU on » meridian. At noon mv shndivw ml- 
»ay% poimi nortlL II I »fioul J u^alk nort)i u tar m 1 could 1 ^rould reach the 
North Polr. If 1 ihoulil wilk louth v f ar v 1 could I would resdi tltf Soutb 
Pole. 

After (hi». fnin dlali were nude — two children woiiuie loetther* Four 
iflch fiqinro of heavy cardboard with upright pins vrtre uied in the cocimtuc- 
ttoo, and the dirtciion ot the morning, noon, and afttrnoon ihadovn m* 
drawn. We plaj^ «fnnple leames io tc9t the abilliy of the children to face in 
any dimtiun on ihr lucal mrndrm line. 

"Jotn m«r walk two stepi north, two »tcp» «)uth» and one 5tiep ca»T." If 
Johnperfonna wccenfuUy he nruiy five a direction to another child. 

Gijobp Lssaoef m LoKCituDfi 

The naniLUc t>i ihe local meridian led to ^implr tes«ons in lon^ii\iil& TW 
of each (w1^ trailed it its iffaiti mmt^rt) wat explained and the Jde* of 
r/r and df^rrri iniiKht fniin the glohi.-. Def!i«e>s ininutrf, xi^d wcondi wen 
comparcti wi:b Koun. nunutap and secondi on the clock face. For purposes 
of rapid calculation vre considered a mile u ^e dinance of a minute of lonci' 
ttidc. A map of New Vtirk City woi placed on the floor w that two locil 
mcridiant coincided^ then the name af the New York mendian 73* 59* w 
gi\Yr. It irtrcrr<<r<d the k-hitdTni if> know that thit line paoed through our 
Ciry Hall, arKJ later, so4iie of them, countinji twenty-twn blrtcks to a milCi 
cMunatcd the exact location of the «chool in minutes of looi^nade. At ihb 
point the Atlas was pr^wiitcd fct the fif*t time and wp<;ned to the Mereator 
rrap, Storifs ot Mereator ard the makiriE oj hit map w^re told. When the 
tneridfui of Greenwich waa found the children noticed how the meiidUnt 
vrrrr niimherrd. and foTind wlirn; tlieir nieridian could be dtawii on the map> 

Ths Maius'bb's Gamb 

The n«t iriihmetic lesion wa* trfven to the drawing o* the parallelt and 
meridtan« of a MercaroT map Shert* rif WnM paper wrnr utn!. the bliir !b» 
hems nnmhered ai mcridNiii? thirty draree> apart, t^K cdjc* of the 4icct tW 
becoming 180° E. and W. The Equator and the paraUeb 30 and 6Q N, and 
S> were dnivm nnd the network called th(! ftrwrt* and av<fiuc« of the oeetn, 
for in the development of the idea of the divAion of the <4Yir]d in Eari and 
^t$f we had us^d the plan of thr namtng of our own dty airerts for rampari- 
«oo^ An mlar^ mpy of a Tklercmor mafi waa drawn on the black bottfd. 
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fllic EquAtor \n red. ilic PnniT Mrndinn tn Muc. A oplain, finM, second, tad 
lAifd iQAtei vrcfc thoscii, am] ilircc al)Ir*bi>cticd fcjuncn. I'hc o^itain wu 
'provided M-ith A p<V>er ^Lp drawn by «ae ol thf chiliirtn. 

Fir»t Male: **Af, ±y, m" {Orvei naval soluTc), 

CopCdin: "i'iftce fthip it 60 N. and :{n W." (Givn «hip to more). 

It the fint mate IaiU (o place the ihip qtiicUy and corrcctljr, he ia depoud 
ind the *eciMid miie tike* hit pUce and flie gamr prwwd*. Thi* (fimf was 
plajrrd u mottling ex^rriv-t «rautjns mudi inter^t and arniuantmL It can 
be Tarkd « ihe tnccnuity of lKc teacher and (h3dren nuy tuc^csc 



Map ExntciiEs 



V The following eiterci« on the map of Nonh Anirrica was u'orlted out m 
W daaa. Map 9 of Lontman'^ AUaa was uflcd and the chtUrtn liUed out the 
blanlu on the tntmeoieraplttd fhcct 

Ex. r. Mtn4i^nt tmd Ccttntrift, Map 9< 

1. The one hundredth mendiiin paw throu|^ 



and 



2^ The eightieth tneridian paaec thrmigh and 



3. The fortieth paralld pitici ihroui^h , 

4. The cjxtifth ptufllkl pa«sc« throujc^ 



and 



5, The meridian pa»<» throuEJ> the Prtuom 

CaiuJ. 

During thcftC \cKoia tmy probtcvm were given m dividmi; 360 into ha}vea 
and quarten and in cdcuUtine (onr decree ctiLials Approviniately lixty miles) 
the durance of plac^ from the Eqiutor chu« rmphaAitinc the Actual *i»c of 
the earth. 

Km. 11. Mtridumt aitJ CountH^a of North Jnteru/t. 

On an outline map of North America the meridJnm and paraltd* found 
in the fir*t pucrcise were drawn in coJor. The najnc of each county cro«9eJ 
vns adao written on the map. 

The Index. — 'l^r Inririt of r-finpn^n'* Ar]*!i h a vahmble parr of the 
book. To tc«ch a chiid 'wow to vk U ia to equip him with a ready aiean« of 
ohtainmg ntuch information for hrni»clf» iuid to acquaini hijn more thorofighly 
with the moanine of o map. Pnnied ilip^ eontainine namet ot cities ^'cn 
Thne dtiea n-ete chosen becauie of their tDcation on or near a crow- 
ol merdivia and parallel*. The children found the cit«e» in the Tndeic «« 
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tbey wouM in a dictionaiy, then the Latitude and longitude of each dty — 
which were given in parsJlel columns — were noted together with the number 
of the [ndcxed ni^>s where the place could be found. The facts of location 
were written on the slips opposite each city as indicated In the following cjcer- 
dse: 

Ex. IlL Location of Cities — list Indtjc. 

New Orleans f 

c 

c 

New York ( 

( 

Boston ( 

( 

c 

Panama ( 

( - 

( 

W^ington 



[ 



( 

Havana ( 

( 

In the next exercise the procedure above was reversed. These slips give 
the latitude and longitude of certain cities, and the pupils, turning to the map 
of the United States, found the cities at or near the crossings given, then 
wrote them on the sKps^ as follows: 

Ex. IV. Location of Cities — Use Map of t/. 5. 

30^* 0' N. 
90° 0' W. 
35" 8' N. 
80" 0' W. 
40= 29' N. 
80" 0' W. 
32" 48' N. 
93" 16'W. 
45^ 0' N. 
73" 59' W. 
40" 43' N. 
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In the nrki Xrtstm (he colors of the map vrtxt <xp1uncd, HtghUnd snd 
'lutj cm be unlv rtUtifT tcmi9 to a fourth i^raiJc chilJ^ but if a bctinAinft 

W is sus>^lcd hcrt st followcii itp a nup witl [»un:])' mean Mmcthtog 
roorc than a kdei>io»copp of colore p«pprrtd over by iou and Jino!^ The 
nnmeu of New Yort cKildrer to tlie ihor« oi Long Itland und New Jer«y 
DUike tite !tymboli fnr dtrp juiil tdiollnn wuirr ex\y in Eiii<]er«un(L For the 
expluiaiioa of »«-JcvcI there ^u out immediate environment to draw Jrom, 
our own kIim>1 bcin^ la» thi^ a huiK^rcd fcec nbovt thftt level, and tlic 
P^iude« Abomi three hundred feel. For hicher ret;ior« ihcic- were miHiy pic- 
turet >nd the children « own experience 10 help ii&, 

"Ex, V. X«rtA Amirka, Ct^t^rs and Mraniisg. 

Tlw OcttXk i( «h«Uow water. 

The Atlantic Clean \s vrattr. 



GuUof 
The — 
The — 



Ba>' '\% fhallovr water. 
ia deep v/ater. 



Rirer flowi ihrouf^h lowtxnd. 



New Yoric C\vf xs ixwrmvA on 



In an effort to make the rivining of a map itill clearer, one oc two lev- 
ins %rere Kivrri usmu IlIF]^ pJcIureH of viricru^ land imd wnirr f^inift. Thece 
>iccure» (culored litJiiitfrv)]^ of iIk HftUet CkarekUr BUtltr Senei, R. Slci' 
fer and Co., New York) are ^ \aX\>a,h\e did 10 ihe lenchin^ of i*ro|£raph>' in 
all fx^^, not only for this t^aeral work, but a]»o for dclinitc iltu»fTnlion« of 
well known Incalitiefi and t%-pe« of plane x^6 »rimil life, 
B ITje fint picture tpven lo the children wot that ot a snow capped monn- 

" tain rantfe, A icrewn with it* tributary l1owe>) down the slopes and on either 
«de of the linle river ua% a utrip of farminit land with eveTKfeenf fn'ngine the 

I river banV. Grrrn inndtnvv iiHert^prr^ril with rfick> inoll» cliTiiheil to mert 
the wow line*, A compjution picture ^A^e an eictcmivc view i>f the Sierra 
Nevada Mouniaini, their forested &Topef, a rarrcru' stream f^ down in the 
iran«y. a difT and waterfall in (he foreground, a rond following the tircam, 
ind rarioui flgn« of hahitation on rh? ele»ret1 «topn. 
Ir> the dbnitsinn of chr-sc pictures the follo^^^ini; points wf-re made; T^e 
mouni^m were hiph, the atreAni tiarted far up vn the niountaJn dopva 
(fOuire). and in one ("a^e wai frd \yy melllng mows. Tlie term mftw^fmn 
rwife wan learaed; a prak woi found; the iributorv traced to its mouih; the 
valley pointed out: a fa^xtrahle ajic for the farmer'* bouse vclected. near 
enoufiH ihe thclierinz trees, hut out of the way of »prinf! fioodi. '["hr farmer 
would kr«p cowft and would make butter and cheae. tn the narrow vnller 
few people would live, there heing few made and nn brid0«, and vtry little 



.fartnoif! land. 




*G«c L«e(iT*a BicrfUa in Or^nphtf. Los^aaa OeMS k Co. 
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Tbcn ike mtp tti (br United Slates wu cumiaed for mouGOun Tangt* 
si*d pfslu: thr Sierra Nvi'Bitn were located, tht «ooTce ind mouth ot a riv«r, 
a rivcT flowing :n % n^irrow voJIify, ilw CoJorm^, n ttf^am llotting in a brottd 

Another picturt showed two mountain \ikci fed by mountain (trettmi, n 
lown* Ukr beinz fnl by ihr btmrni fram rhe upper Ulcr. From fKit picnin 
vre lumeJ to ibr Ria|) AgAtn And found Liikc ClunapUin betvmn x\-^ iiiouiiiain 
riAEC»t And the »treun flowing from the lake nto tlie St. Lftwreocc Wc 
nariKd the Great L<)ke» and thctr connecting bodM« of water. Uaio|E in thif 
May pkture anti map the follo^^ini; ceographieal feituro wiete diiousfd and 
their repmmiadve *ymbd» o« the map, as far ai eould be leamed, 

A mountain rantEe anii peak 

A river, its wurce, mo^ith 

A vallex, meadott^a nhere cattle i:an grate 

A itrcasi fed by mdlini: 9t?o%v-» 

A pwd place for a farmci't hou*c 

Land betw^n two lakei 

Hirer ftw^'inn om of a lake 

Rirrr ronnrcfing ram Lakr« 

A narrow valley where few pcoptc live 

A bfiMi<^ vdlcy where many people live 

A rocky eoi^^t, a tarAy eotful 

A bay. bold heaJlanda. 

At thill point wc rrc^tlled the niarjncr and hj» Mcrcator map. Our ica- 
boord children were ready with focti about ibe danffen to «hip« in approscb- 
rne land in fcorm or U>%. We searched our local map for lifibtbome*, light- 
»h(p«» and btioys^ We drrw UifhthoiiRCK, told tmrift ahom them, and made a 
ei>llei-tif>n of pictures to *how how our envemnjert helps jnliip* to keep mil tA 
danifer- Tlie map of Nurch Aincrka yv$s examined to ftnd Miitable places for 
lii^t» and h\iay% We examined Mdcrs of the Ward and 5«vanaah S. S- 
Une« which ihow the majority ol t|L« lighta gd our taMern and Muthmi 
cooAbi. Then the following exerdie wat givent 

Ex, VI. Li^hthoutt Coprs. Maps 9, 1 1. 
C^^ Ocfan Conntry or Surr 

During ilic wotkine out dF (liis trxeidtr the fact ww noted tliat opts 
often mark the opening of a ipilf Qr bay« that a river often emptier ^nio * ^h 
and further, that cities n-ere treciuentl/ a1 or near the mouths of wch rvvers. <pr 
at the hetti of a hay. We traced mot^y rrvem from their sources to thrif 
mouths, found the symbols for the head of navisriHon, then made Ikm of river» 
undrr the foHowIfijE headtnsa; 
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Jther Outf or B^y City Cituntrf 

We diit (Kit loic track of world bappenii^iCF wtiilc punaia^ thii scheme 
[-fri work. On in ooiLint mttp oi chc United Siaciu ivc cdoffd Mch «ut« thit 
wnf > fnfii! chip lA Rptgfum, namioj£ Ira ivat^rt, ii any. tniriTig rrhifr nf (hip, 
ind locatiiti: poft& u ^^liidi ihc> tvoulil louth. Tlicn followed a lew leabotv 
which ainifd to ^Hom' in d siniplt way the influtnct o^ the nirface of North 
America on m wttlcment- 

How T11C Eki'jarkrs Enthhrd Ni>jetk A-MOUCA 



The foll<nring point* ^t^re made, ihc hiMory lr«on» for ihi» emie bcins 
lareely qtorien ot ihe exploration and »etllenient oi North Araerkm* 

1. Huduvi'i ciKpeditioR lo ihr New Worid- 

Tlijs involved the luotion at England, Amiterdam, Norway, Iceland, 
GirenWd, New found Ion J. Ch«apeiil;r Bjij', Delaware River, New York 
Bay, iludKin River, AJban)-, Hudson B^. 

2. De Soro'i diMrnvery of the MwdBLippf- 

The earlier dkcoverier oi Coiuirbxifi and Vespucci wcrc referred to« 
the SpnniiH sphere nJ exploration and tfrrletnent found, and Oe Soro'f <tnary 
told and h» imire TTarad, 

3. The French tn North America. 

By meaoi of t^e excellent tar^c scaXt map^ oJ north^eojlem United State* 
in the AtJaa we traced the route of the French exploren and fur traden up 
the Sr- r^wrmcr and Grrar l^ke^ The alitirtn^ hunr for ihr **Grear Tliver" 
was dcscWbciI, and the <Autx irip^ of [he French leaders from Green Day acro« 
ihe portaee uf the Voy, River to the Wisconain and Miwuippi were traced 
»tfr h)' »tep on the map- The children Leanted that the French were not 
fannen and made little u»e of the fertile tt>i1 of the vut prairiec which they 
dbcovered. 

4. The pushing of the Encli«h screw the Appalachians, 

1lie trtilrmmt nf the 1')i]trh and Fniflrth nkiris: rhe Hudson a« far at the 
head of nwi^Hiion ar Albany ww recalled; (hen we irand iheir path up ihc 
Mohawk alone the Indian trail to Lakca Ontano and tne^ The hold of the 
English hoRie-nnaker on the land was emphasiaed, l^his prepared the way lor 
the ttudy of tht ({leat farming eountry of the Middle We«t, this ftudy be- 
gfmiing i*ery properiy with the activtrin centerlnic ahmit wheat. 

Cunr/ujfun- — We jire now in ihe tccond year i>t this experiment. We 
believe t\ai y\c lia^e broken awny from a «tudy ol ^4t>rd» to leamlnc hr doine. 
In CnKhsh und HiMorv out pupils fc^ ii^o^t cf their knowletlKe from the 
petnced pa^. then reproduce ic. Gvof;raphy offrrt s rich opportunity to Inrn 
in a more natural way. We «lunjld be gtud ro knou if ivher teaebrn ihirA 
thai tlie lugfeiitiotic offered lirre hold poBdbilitie» foe their pupils 
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TK£ CORAL £E£FS OF THE HAWAU&N ISLANDS 

By V«uctun MacCmclKr 
C^leiE* of tUwvl, HdcioIoIu 

THE Haw^tiiin Ulordi* (itusTcd in i)v norrS mid-pArific. are rti:>urkAbI« 
for :hr limplirl^ (H thrir mti fomuiiijfi^ Tlwrt are cmlj iwo gov 
enl cts»c» of rock in tht cniirr arcbiprlafto, — Ina «iid cutxi. Tbc abpotf 
wholly »uln»rEi:fd ur.y idco that conMitutc ibc wcucin cod uf ilic di»i<i,— 
Loj-uni 4(1(1 Midway, for ruuxipU.— ar« Gamp<iiaed ttxiixt\j oi coral rock ud 
■and. The volcanic ttfaitd of Hsw-aii, t« Urge ac CoonectictiG, thftt ionn* 
ihf south^^iit^n terminui o/ tHe ftroup, it buih up wholly of Uva, with prac- 
tically nil friiiKiiEi: roral. Thr ittirnnfilijiti? itluhU strikingly illii^rratr ihr 
Tsrious craduatiooi bcnv^n thrsc two cxifcmc*. — ihc old i«JttAd»i Jccply 
eroded and wilh <.\tcn»ivr ci>rnl tceh; ihc >oijn£ bliiidf, with Ktivc or re- 
call I ^-extinn \xiL-xnoct Ur^e tf*ci* of frr*h Uvii» aaJ sctftt TOWl iormftttonfl. 
My rif^r Tiiii tn a cornl rerf, when I camr To Hairjii ri^t )^ear& a^, 
aiacfe sn indelible inipm«ioii upon mj mind. Hie rropk cnoin ia'h« fine and 
clear* the trade nind^ uni»uill> guiec, and the tide ii tin^eai ebb. All cundi- 
tioni were inoft fivontble toi A dcfailcd e^aniinaiiun of ihc rcci. \tf conarade 
ftod I rmborked m a native outrigger caro«> and paddled from tiie famous 
Woikiki Beach- rinr Honofnlu, to the 4uff-lin«« of the outrr reel- We wen 
riad in IxUhiiljjt Mills amt prmidrd with o^lkniOf; 2pp>T3ti» and "wnter- 
iKun,"'— elaao^tionied ba%ay by mcana uf wludi tiK miiXil UAJi*^itTtni 
waters cru be re^il^' r^unincd, 

Afriving al n njitmble locution, vt'herr tlie wntcr wue onl)- iv^o or thttc 
ffCl dorp, vre vK^ored thr conrc nnd prrparrd for wailinj^ \Vr wert 
c<turrped with old *Jior<i to pform oiir feet Jrinn ihr ja|ElE^< bTofcen coral 
bnnrhtris (whidi taii*r irry piii^fuT ^I'^l slow -heal in e wo-mil*) ; wiih broad* 
rimmed bati tv prutctl cyci. facc« ±^\ll neck iioci tfir Liiicn»f i^Urc of iKc 3iin 
and water; witfi sroiofiicol hanimCTH for breaking ofi IraKtnentA of cural ; and 
with fsundry Navertacks, botiletn wiJe-mouih vials, etc. With our wai«- 
boxef at e>jideA we wandered for tbr«e delLgbrttil hours over the Ied|;F». knolU, 
and tandy pnrkrrc of rhe rref ; rollrtrtirtK* expTotinfi and rejoirins in the ttuiii- 
iant abumJanoe of marine life of ci'cry form And color. llraiKlio of h'vinz 
coral i many kindi of CTifJouflv shaped ^clb; hTJ^i spotted crab* and crn*- 
tacetui* of vtrioufi nm, ^iny (>en nrchin^; tfiider)->anncd briiilrfrars; &- 
<iuititely beiutiftil h^nlrofd co1ontt«: purple ftivd blaet tea-cunimhrrA: ddktie 
marirw aJg&e of many jrcnirri. — rrih. brown', nlfvr*. ami grrm* of vai>ing 
nntK, — A kAleidrncnpit ti»ox»ioii of queer marine oie-u^isnw. Gonrcoudy 
colored iiihm, »mall and latffc lurked in the poob, and craded prolonjccd «' 
fpeciDon. It h impo«aiblc lo describe the profound iniprc«»on prodtAoed by 
one'* first sifhi of the wofldcrhilly stmn;^ and fa*e>nating r^f'worid beneath 
the veveti. 

The majority of ncwipipcr- reeling p«)ple air familiar with ihe nunc 
of Peail Harbor, the titc of the Uniteil Siaita^ crriirfl and nuK impottint 
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P«dfic navAl hjrtr. Few, liovrrvrr, rrAliir ilisi (Ire lunllockrd srcantf of thr 
'^Gibraltar oi th-r Padnc' a Juc txi die inc^tittuble Ubois of the corftl^nnluc^ 
iog oTganisnu oi b>i:o4ic tfi<t. The exten^rc lowlands that, save for a tingle 
narrow chann«l, surrcmnd tlie harbor. Art ancient ooral ntiSt now <->vaie4 & 
few feet ahore «ea>leTe). Th« city of Honolulu ittelf, tlie "Crotf-Roddt of tKc 
Pjcif^c,*' is hoilc upon an iipIHrrd rural rrcf, Hnoolulu Harbor h nnerrly ad 
enlai^td itrfAmir-iv ihrmtsh iht reef; were ii not for the fre»h water, thcciKal 
wodJ ha^x ionnr^ a coatinuous barrier. 

A)thou|;h of ftrikinc ttuut)* and interest, the Hawaiitti Tcefs do not at- 
tain th^ magnitude n<tr the «pKtaeuUr cffecti of the greni mfs in the South 
Pacific. I^rt it ncrvfiing tn all ihe world, for exajnpEe, to oompure with the 
Great Bairier Reef of Auiiralia. Hawaii a mlnropicat rstiicr tlnn trcfiical 
aod the coolncu rttarda ihe ftill development of the ^ora] iccf jutt ai h mtoc 
what retards the oocoonut, the breadtniitf the n-uinK'>t >n^ other um That 
reniji thdr finoit lEfowih in the South Seat, [n KAneohe Hny, however, a few 
mile* fr<xw Honolulu, sre the widely advertised Hsiwtiian "Coral Gardens," 
and the«r, with thr ^or^fi'iaii}' coloiecj fvihrs that iohabit the rerfi, amply re- 
ward the traveler fur )ia jotjrne>- aciOift the Oahu Mountnint, 

The reef» of Hawaiin in their intdiuic hcftutVi in thdr wealth and 
variety of maiine life, in rhejr ei-iir^oniic importnoce to che ancient Howaiiam 
as Asliinff eroundti, and in ^cir ooniribuEioa lo the ^eoloKie hfitory of the 
archipclaiEo, hold an important place in any oomfderanon, hmvever cumry, 
of the natural hisir>ry of thi« reoiote and i«)!a(e<i inland world, 

k — 
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HAT rhrrr fri^uetirU h opportnniry ^cir a riwrr mrrrlatirm than it aift- 
TouDiiiiy aciroipicd hcl*\Tcn libnty wurk and tlic rrfulir imm% oi 
woffk in the teacbinic of Earth Science in the H>sh School i» obvious, c^xti to 
the moat caiual oh*enTr. That ^udv a correl"tion miv be ieriously worth 
wtiiJe j* mdiL^itpd by the fact that the time of the entire Conference, oi which 
thtt Earrh Science Section is a part, hat been ai«i^ed to a contidefation of the 
pnrrnTia! mnirihution of the I-ibrary to tlte variotjt phitte« of lecondary school 
imcrtKiion- 

A very simple device will readily indicAir what an opportunity cxiica for i 
more extended coMadoo of libTav>^ vork with field and laboratory work in 
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tlie lcachaR£ of Ewtb Socncc Conunid and apply s vniU perwiul cate- 
cbim. aocneurhu u follows: 

Do I orct make use of cumcil Lcenture bearing on topka m hand or 
previously diACUVcd? 

l>o 1 eocourafif tnj pupib to (vnd and iirinfc in sudi tnarerial for ibaD- 

l>o 1 lounr whfti my Hr'tEh Schooi libriry or iht Incnl mvn libnuy ai^ 
ford^ on the Hibjfct? 
Alt ibc repfo which wc vriLi have lo make dbcoitccriinfi ? 

Gninicd aa oppoftuniEjr for a more extended um of library facUicic» in 
cooooctioa vHth th« field and Ubomtofy work, the ^uettiom natunUj ariic: 

U web wort o*e*ul and worth whUc? 

What may wc hope to gwii hy ji? 

\ViD the cajn be armaicDiurAte with the cSort expended ^ 
The leopc oi the present paper ivUt rMst permit of extended arKumeM; 
probably nich Hrj-umeni it LirUfCeEcnry to e«tabl»h ihe vdtdtty <ij the follow- 
ing claifTit. Hrdcc* »f (h« ride of vrmm(c >i £"v:c oj>timtctiL: jind cntegorica], 
vrt present rhr inllnwirtz rniimeraTinn of snnir of the ve^nilct whJrb may \e0- 
Eiciatrl> he rjipeetcd itoni n <orjclatio(i oi llbraiy work witb the field and 
laboratory' wort in the teichinK oi Eireh Science: 

U Jti^tJ mifrart, lesuldntc from varied form of proMAtaiion. 

2. Etttfihiuit, reiulting from rar-ed angle* of opproaclu 

3, OppttfWnrty far ^rattice in checkinf r^uttt bjr compdrinn with 
those of rn:neni£ed authority. 

4- EnticUfI fund of informaihsi aiiatnabJc from K given prohLein, 

5. in^rfiafti si£ni/>f^e< o/ frnii^fn rcuiltin^ from c«ah!iihmni; o4 
enlar^ rebtionahip». 

6. Esi^mhn of ihf pmpift virt^^'pohi by r^rryinfe him be>x>nd the limir 
of hi4 teacher antl ha text-book. 

7. An intrminz aojttmnfancf wUh irjarta of inf^rm^ion. Whether 
nich results arc n-orth while or t\ot rauy be determined by the anawer which 
wt should have to give lo the quntton^ "Why i* teaching?" 

The attempt to enrich Eirrh Sdenee teaching by iid of the library w4U 
necrvanly rrc)niTr tamr measure irf time, as in the poblMimg of acugnnxnu 
and refemiccs, and in the ^irlaz of reports. But lhi« time demand ia by tP 
mc3n» burtJcoMciie or pTt>bihit]vr. No matter how limited OT how Ifhftd the 
time altowincc mav \n:, iotnc confli<ierabIe cBori on the pjLtt of the teachef ta 
invoU-ed in making the library a »uccoe*ful aid. At the ouuet. and profaaUy 
for a eoniiderable time when d«aTin^ wirh ntnth'^tfadim, the lihrirr antpi* 
menm fthnuld he nude as definite 30 ii ii p(H*iWe to make limn. To mj that 

ibe ii;eoeral topic i» diKuued in Chapter V of Phm<c} Gtof^ht 

\% U9uaiUy a wa£tc ol time. If Chapter V hnppens to cotef twenty pMgea or 
more, the ptipil ii almtwi wjre ro hf twnmped in a («fl of verbiage. He grow* 
discouraged at the initial drenching. %^ cannot attain be ta^Wj indiicH m 
venture upcn deep waters But let iht a^gnmeni %i the ouivl be gjweA In 
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die fom oi 1 problem or iftcdlk qticsrion, widi ddinitc rcfcrtrKc to ;ucc toil 
Itction, or, it rwed be, to pariigrttph uid line, »o chnt the pupil cao FCudUy iind 
tb« d«^mir thing i^>t wliich he is dCArching. You wiU then &>d tbat tke pupil 
not eol/ murm in triumpli with hii catch, but tbit he i» wlUing, luy, eaiger 
to 2^) ae^ (<> ''^ I^ter, hflvrng Kaincvl cDnfiilence. and Ji little more 
ftmilmriir nnil dcill he miy be cncru^ccd to crxi'tw nwrc widdy, w-i;h fewer 
chAnnc) nurfcen to it^'de htm. FiniJIy he may be tcni on ha vtyiQn with 
only the nimfA of the books whkh are to he hts pon^r l^^ving him nothing but 
their indJcei 9i> the chirci by whkh to ]iy his coune. But at tbe nsk of tttno- 
tii£ redtjndinqr \ti jr be \iPTt rrp^ird ihar fur be^hn^n lA/ iihrtrry tnst^' 
mtnit tjot/iat Ifc made too Jefinitr. Give ;i ilduiLte prtjbinn, And n dtiutivc 
retcrerce coruinins the deaircd infornuition- Tltc rounfi people are thereby 
nved much time which would otherwise be spent uitncc^i&arily in random 
and in probably fmitlets readinji- Ol neill more imponjuicc, the yount: people 
are ispared iritiAl dLuxjunfiemnn^ smd are given, instrad, the (amfaeiJon 
Cained thrDiij^h acoiniplisliment- Hy fuch a procedure the libTaiy ■>>*/ he 
Qiide rc&]ly tupplcmtnia] to the refrulAr fornis of ceachine> 

How rh» may he anromplidiKl h prrha^i^ hrst indirntni hy pVTSnfi of a 
specific example, taken from claw-rouni experience- To in»uic what tlit Iciav- 
erinder would call dear definition, vtr hare selected one out of a croup ol 
«hort atuiJie) UK>(1 in prnentirg lo ninth-;-r&den the general topic nantir-rpfkt 
You are not r«iquired to igrte wit^ the method of prot^dure u a good teach* 
int profms; it a doeribed to illustrate tli* peririt in hand becauie tt give* re- 
vtits when curried oui a.% (tcv:rit>cd. The pailicuUr ti^ic M^lccTcd deals with 
peat. TTic idea l^ to give the yoimn; people .in under^undinif of what peat U, 
of how It is iTuide» lor what it ia useful, Oiid ol the si^nhconce oj the occur- 
rence of peat-hop;. 

In the laboratory is made a preliTrinan' Miidy of peat from the tent-boolc. 
Prom thh atudy, the youne people learn thai L>»r a the mult of the partial 
decay of vegetable matter under the water of pooda and manhea; that it n apt, 
therefore, to occur in more or le** horiaonlal bciia : and that it can be bumcd 
tt fwe!. This prelctiMmry text-study is illustrated by mean^ of fttock-sped- 
ment of several varietiec of peat. One of these is burned in a little braxier. 
The pupil h now able ro refognij-r pent — winrffmf* — by lyghr: he kmnr* that 
it will burn; and he has a grtnip of «in:»nd-bRn(] foirtt about if thai ^tiW remain 
to be verified* 

He now fEoes on a field trip to a ne-ic^bonnc pent bog, presumably widi- 
oiar biowjrif; that ic h a p«at-boe until he ha& arrived ai the aiie and exanuneJ 
tJie evpMure. Amonjc other mareriaU in the expmure he shortly reco^niae* 
peat. Furthennoic. lie lindv in thi^ b^taiice, cwd bycr> of it, separateil hy 
a coiuidcrafck layer d tome other material which in the laboratory he learned 
to name marl. One of thtse peat layers, fortunately, contains Jrafcmenta easily 
reoo^jaed u partially deea>«d plant materia.1. Thufi he ^^erilies at least tvra 
<rf h» aecond-fiand fam. Unfortunately for fimire cluaes, and uoially to the 
nlCirtofy anowranee of rh^ prpseni nnr, he finik re-ronlrrmaiioo of the eemi,r 
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bwtibUitf oi put, for ilitB pariiml«r bog hiu tkfcfi unoii|d«riikjt liunly tor scv- 
enl MMOio, vid ihh yt^x iht fyn li^rs to tbofou^hly und^rmiiinl the fvposuic 
VMiUy vtiirttl u to r^^tK^llr daitay it. 

That pen on dnnjinpnKiiicin mnj' yirH a tcrtilt' and h«nrr ii«ff«l toil 
U ifiiiicaicd by the fact tbac on the <Icc«L>xd Mitiacc of the tipi>cf peat M la 
found tkh growth ol enures and httto. ]n It* present lono thU boi; vKU 
AM deiDOmCrfltc, save t>>' int>rmct, that peat ii Erased ui or ondci wd:<r. tl 
ia here iha< the iLbrarj^ may funhrr Mippl«u«ni thr labot acory and field wtwk 
tku« far donv. Sn«nt rcJrmiro nuy rtaw br ieUtr id br rvad for thii poiot, 
aa wcU a^ for fuither jnfi>rpiati<in- 

To stimmaritf: Thr pupil Iu8 ([Ained in the Uhoratorj wnv fnnduiwctfll 
coiKepif uf p»t. (ucrther with mtam K^oiid-band fact* aboui Oie >uW«ict; 
Hil concepts arki crrrajn of his sccood-habd £ac» ha^c been artphauscd and 
vtTif>«d in ibe field by a study of pent in pbcv. He fta? \n thr Ubrary extended 
hfa infom^atiMi about peat, and he htt related that mfomutioci to lif« by di»- 
coverini;. through rradin^. in what way* peat it directly and indirertly useful 
to Iran. Thus the tvpk l)tvniiie> mi jmellectinl unit, mure or lent ibnrou^y 
a p&rt of the pvpil'» mental Mock'lrv trade. 

Other uicfli<jd» vf haodlini: the problcni ihiotii£h these eIuqc avenua at 
approach will readily fuesTAt tliciiDcUo, vAryinic with availabk facifitic»h ihc 
problem in hand, and the prrnonal equation. Other reference) will tikewiu 
readily be four^d with a little learch, Thii learch for reference mannal 
should not be limited to text-booki, but (hould re:ich out into the vrhoU field 
of literature. Govrmment reporii, fiction, rrrtopediat, prriodicil*, JiittK^ 
slmAnac^, pici^irest. daily parent, niapj. ajd^ertUing nutter, all any be profit- 
ably drawn upon for illustrative material. 

The »ciirch for UbraTy material, and isarEicuhuly tbe ir»temaniun£ of it 
fox lact will occaiion no inconsiderable expenditure of effort on thr pari of the 
teacher. It it not to be expected of courte, that <uch a plan will creatty ap- 
peal to the individual whi^ "h not pcrniJttins proleminal sro^t^ih to interfere 
wirh hk (ocial nhligsirinn^." Rut ro fhe tenchrr, krrtily interefied m hoch tolv- 
ject and pupil, the olleciion and auiiiiiLttion of >U4.h inatcflal ia not a itak. 
hut tt nnercndinc delifiht. OftcUn too. tSic tnjpili may icrcaily amiH in ihe 
colleciion of naatenal, once they arc «hown how to go about it. The pmence 
and the ufe of an index in a book in ofcen a rerelation to thera, and a thins 
u-eLI worth reaching. Such a rorrelxtion of library work with the Md and 
laliD);itufy work a one of veveral eilicicnt mtam i»f hringinii the >^nin2 praple 
to utt that Earth Science l:^ not a thinE that can be stereotyped hrtwceti the 
two coven of A text book, but ehai it it on tver ^rowin^ field for obvervatioii 
afid enjoyment. 
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(HAN S OOHPL&TTOK OP NATOBB'S SUPHBMEST SFFOILT OH 
THE aBBAT PLAINS 
din 



THY, ;;miE l<v:«l batil* which n nom' being wag«d bctvb^c«n the two grcai 
«t»tfi cf Kanta« and Co1or«Jo ov«t p^ttj wa*^i-n(hts of in [lui^tfxaitl 
itltun, th^ Arkamaa rivrr, pr»«iui lOinf ie^ittrn which ir? nnvd In th« C3C< 
trace, but over which huitmn onirtx cmn never liJivc juradittioa. Unilcr con* 
ditioni of \en cnStthtcncxI cnih/atir^n rhc conflict for one stile 01 the other 
irould «peU war to extemiLJittion. The nftl jcrouncU oi thi« allr ^uie ciutr- 
rel repoM in an ADtiquit)' to remote that man himvlf had not yei made his 
xppRiTnnor upon ihr fjo^ nf canh. It it > ferbfe and Anal echo od one of 

Rcclaination of the dtseit by iniicatiofi of our an<i land* oJ the West ir- 

tn>dLJcei a number of unaiual rlemeitt* into the local «ffatra of mankind, 

Fuad:iriifn rally ihcie Caaon are tlirectly Konomic. Some of th«n po«»»8 

broiftder upect«: for they give the to grn^aliirAtiont that aw purely ftcieniilic 

K 01 char^cirr. XfiAl imtniuive and lug^nrive iv t!te eeugrapliii: tTend i>f »c<iir 

H oi these thenics^ 

H^ Jn til age* and in uU placet man is wont serioufly to reearii himtclf « 

^^yu|retentin(;If at war u-iih hi« «urroundin££. At all timet and at all pointc 

^BQbrure iwemi 10 him ro (land rra^lmrly in the way of the accompli thmm of 

hit fondnt hopo- When, then, man chancee wxnewbcrc la work towards the 

saflie end (hat NaruK b Uie Incident i^ worthy of niotc than passing lUJticc. 

On tlic Great Plains of the North American continent man today unwitcm|;lf 

I it actually exerting himself mo^t Mrenuoiisly lo par what h mlly the ftriihjng 
touch on one of tbf grandest geologic acbicvementft Mrich ^hich we are ac- 
quainted^ 
Gengriiphically the Omii Plains leKiun puucucf wni:uUrly aiiraciive in- 
tcrcat thai haA been h^rcrotore liifle conndered. Conftitutin^ the ^restem 
hail of the hroad Miuiswcpp! ha^n the region foimf l belt oi country, the et- 
Xtxtl of which equals one-third of the roTfll area of the Unitfti Statet, Noreh- 
^ vani ir extendi unbmlcenly far into Canada: an^ toiirhward ir cnnHniie^: far 
H knto Mexico. By phy«k)|z raphe r«, neidly trhodtd ujidrr cnnduioni^ of eo^irrn 
envirORtncnt. this ^ost trutx of plain h commonly freatcd a^ ft Tctrion rapidly 

tunderfP^ii^e cenertl leveling and lowering towards base-le^el in the onlinaiy 
co«n< of a nonnaJ geographic cycle. Rec«>t critical etaairtiation an<r qiian- 
nUti^v mraiiirmnmt eoni;!u4iveh' *hrw thjir thr*^ rnffrrrd rondirinnt do nf>t 

■ rriny Pxi*l, In^irrad of heine an area of rapid tJc^tadaiion ii lh aaually a 
Ttcion undcTiroine notable a£|!:Tadftt]on, 71m fcnulalton balance i« strondy 
poailive rather than nceafivc in character. 

Unlike that third pari of the United State* lying e»t of the MiaciMppi 
Tf»CT, where the streaira are wtaring do-^n towardii btue-level all pwitive 
feattire« of 1and<vape ahcui » faat as ihey do anywherr rite on ihe fair of the 
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globe v\d about M rapidly m tlwy ever do, thf t^iouKtnd'inUc Mt of plaitu 
cDuniry tfinmiing out m xhe vmtwani of fh^ gmt wftecr-couiMr h ftowbcrt 
Utidcr^uig acfit'c nodiiiAl dcnupdulinn t% hu been »o gcncntlly lummrd. lilt 
fttCftm* oi ihift brncui trici arc far from dotns norrnsl corranvc wori. Tbcry 
arc nM productne net rc^ulis in thptir Hvoc. 

Jkcwcdi <Hir boundaric:! wh Cattadu and Mexico i dntaoce of hhifc 
than 20(K1 nule», oaly fire miutcr ^irunv Icive the Ro«ky Alomnt^ fnMkt. 
Four oi the five «rc quite incontidcmblr. The Afth, itnTJl ven' recently, db- 
dttfgcd t» w«cei« into lludtoA Bay inttfad «f th« Gulf oi Mmco » at 
pmrnt. These uvm wiely havf rebrively lirtle influence m rheir effom to 
butte-lrvcl » taut a rc^iun a^ ific Great n^iia, with a rvund iniUitm ni aiiuaie 
tniUv of stca. 

Although today t)ie Misvouri river — the fifth of tbe mntfer iifenro* cncn- 
t>or«d'— 4uppliei otrc-huU of the sediments which the Miscifl^^ppi nvvr cam'** 
suiniuUy to the Mexicvi Gtjlf it hat never played morr Than a ver^* mtnor 
role in ihr hi(Coi>' oi thr (irrAE IMAint. Onl) Mnrc tbr ronilnmul ice-(tirei 
in tbe DikoEa» blocked it« wny to the north hive itt water» been tuir^^d Boutli- 
ward. How in«i£7iilicant mu^t be the combined efiorti of tbe olhcr four 
fttieam^. Small wonder i& it th&l the rvcent eUborare mei^uremrnti by the 
Government of the sedimenu dticharged ai the mouth of the Mininippt river 
gLve «idi an en:e«u%-rl)' and surpriiini^ly ^ow nte for ttie goiend lox^^rvng of 
rheixinnnent. 

There it mother doctor which the Government cilimaiei en tbe r»te of 
continennU drnudacion do not tike into account. It is the enonniKj^ accfetiocv 
of fandi and duttn derived from wettcm dc«ertK, trhidi occupy another one- 
rhi'rd of rhr arra of rhr Unitrd Srart*. whpr* p^nrril tin'Am-corTaslon m ■!- 
moit unknown, and where vrind^scour appears la be a dcnuJinc a^cnt moorr 
powerful than rain, river, or ocean. Occupying a Iccvrard pONtiun to these 
and land» the Grcnt Plains expaiut ia preeicinenily an area oi wind-laid de- 
pofitti. This ES avnply shou-n by ih« fact that ibfw dtpOfitt over much of tbe 
rrffior are now more than lOOO feet th:ck. AgaiMt <uch prodiK^tn depon- 
jian rhr tnr'«ire;im« (-rrrr^tifm makes rot even Icx^ally appreciable headway. 

Ever since early Miocene cime». a> the eeolosk records dltcloK, ihnrc 
haa been a Mroofi tendency for the Great Plain* to grow hieJ>Cf in phta,'c ol 
lower. The cofiteit to push back iht Rircams, to completely' eliminate ihem 
from the region, to extend the wntem drferrc farther rst^tward, ba< pwie on 
i1«gdil>r until the number of fivers which once tcx-k their ori^n in the Roeky 
Cordillera and the watert of whith ontc rcathcd fhc sea. may now be counted 
on the finder} of ore band- The efforts of de»sicatin(c climate to dry thcat 
n\tn up, of thiffty miU to drink them in, of th«ir own excessive Mdinxnta t9 
choke them, of dccert dustts to enshroud them, and of wind-drireti aan^ to 
obliterate them, have hrrn at last in our ceoloKira! trmf all bur sitccessfnt 
And now come« man in hn piide, and by ht« errsir irrieattne piojctts, lay* 
hare to the action of the tolian power* the river bed* ihemfelvcs, 

Tbe luial touch to Nature'* irrand acbie^enienr, an unremittant labor 
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lum< ilirou£h Itwz eroloeic accf, becomes in our dttr and by our cocuiiviace 
in ocamptJtlieil lace. Mtn nctujULj 8t!p« m mid CMnpkttt in this va«c r«incn 
the pTodiglou} worit whkli Nature wt our mcr^icAlIf to do in tUH^ Ter- 
dtT7 sgrt, and »incr Mifx^n^ iinm lun bent all V' mrnE^^ *o Mfitl. 



A FEW 81TGOESTI0N8 ON HELD TBI? WORK 

By ixvlK C Kcllf J 
John Manhtili Hi^ School. KKhoiond. Vs. 

AtlEt^D tnp of the follovrine t>-pe c&a be laltn by almost any scliool tndt 
wh«n wt\l planned and (r«l] executed^ h ot the greatest value- 
Before taking the in'p, ibe pypit* should bring note« frmt: theJr parents 
giving pprmioMKi for such work: tlw objn-r pf tlie trip mwi he clearly ex- 
plained; an outline %ntti to ilie pupiU i^hoivuie the priocipal thin0» ro be ob- 
tcrvH ; car iarc and !unchct atc bnniehi when ncceavafy. 

No trip «hould be undertaken unlens the inscnKtor knows the E^round 
thoTonEhly: knon^ ivhac polnis he i^-isht^ tn emphsudsce and fiw hifi dv4i under 
Ifood control. The disri'plinr ts nor that of the whool'Tonm b^t nnp thar allmvfi 
frerdoni In conversation anil movrtnent^ provided Uiat thcr do not annoy 
other covin»ifl and are aiitnitve whui the instructor is einnc dlrectioni. 

Notebooks mu« be carried in wiiieb to rro^rd tfw ofawn-ations which arc 
to be incorpomted in a report within a week aiter the Itip is taken. The*c re- 
port! may be handed to the Engliih teacher alto aa a pan o( the theme work 
In a E:Dod>naiured way, the insimctur movnt from one gnmp ai pupila to an- 
other cftlline ihcir mention to the beitutics of nature aod ensa^lns in convei^ 
ftation with ehcm. At the aatnc time a certain amoimi of Toerre w ncoourr 
if idle A^nld control without »eemin£ to do «>. At all time* the insinictor 
has In mind hoii' to cover with interest the grratc^r wwount f*f wort with tlie 
IEteate»T economy of time and encrip*, 

TrtBTkj* 

Tlir oh}tci of ihia trip was to rtudy ilie efFritt?i a4 weatlicrinir and slrevin 
acttun- 

Wc took a ride of about twenty minutes by trolley to one of the btauiiful 
natural parkin As floor M we arrtveil there, weather objenitiona were made 
and then a walk down a itfep hill brooi^cht uk to a group of vprin^ which out- 
cmpfked ai the hsae nf tlie hllL The etpUnation oi rUnr %printr^ wa« xked 
tor: how the vraier compared in ra^te and apprarancc with the river which wr 
had jubt fccn: what h the vskc ol :hnc and other iprin^ 

The overflow from the spring! gave ri« to a *a»all stream which, ftowing 
d<r<jm the slope, wns rather twarrpy, I^ter, a jteep-aidrd valley hskd been 
cut. When have wv heard of a similat valley? What efiect would uich a val- 
lev have nn imrl and srtllcoient? 
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A^ vbY wA;k aioni: tikt buik^ oi the «trf«n wc And a licir ^ c-f the direct 
lypc, 2 minuturc Ni^i^arA. Tbu fadt ^ due 1o an onKcrop oi sranite— the bed 
rock i>i ihk rcipcn. Wluii '» mani by ihe "Fall Line"? \Vby is Richimiod 
1 nuiiQiacriirinK city? 

Som^ pvipil hA« (lucovcrcd anodicr outcrnp nl fpimite Kwiy from the 
etreont. To what ch^ 6ott this rock beloojt? 0i what mincroU i» ii cocn- 
poved^ Wi»t chang«« ire talcing plftoe? What ar« the wi^hcfin^ aemtfi 
htrv^ Which mJneril decays frrot^ Which it undwnfed? 

A short dUtancc >wa> 1% x Ur^ qujtiry fruoi vrhlch ihi* lork it bctne 
lokfn (or buildins nod momuncnfol puipQ»ci, roRii contrrvciioo, etc, ^Vhat 
tTT nnie ercit cnnitc producing tutcft^ Why should Richmond be « li^^ 
producer oS granite prodcjctt? 

Call attention Ic ihc diftcmic way> in which loil it bcint; loraied. Notice 
Hie ttiUoiL Do wc urdentnnd what A Umxr tnttnt by Bul>-toiling? 

Gc«[iE Wk to ribt ttrcflin, we notice ihac thcr? art nLiii>eiou4 curvet »d 
that th« ^ircnin develops a ftCcvp slope on the ouuidt and liqiONti th« scdi- 
menc on ihc intide oj ihe curve. Whp? Here th« wort ot weathcrsciie and 
iiniWcutrnK hac givrn u* a injinirf vnWry. CnrOfttnr the valley o^ the Obfo 
ivith tfiat oi ihc OilmaJo iit ict cItcLi Ofi imd and oanipalion. At the b»t 
of the hlU u a Caliu slope which is the result oJ creep and irravity. What be- 
eomea of this matfital? 

Notice the eifrct of veectation on «oil wash. Thi» is a tood point at 
which to diKUW the vmJue of forost» ixk the coturmtion of voil Kid rainiali 
Some pupil calh my attention to a deep bote in the bed rock of the fttrean. 
How wa* Mi fot liole formed? Did we not tee *imilar oon when crcvifls 
JnniH rrvrr? Notice the chanuter of ihe pehhln in the hole. The valky 
Mdc« air nov, neat\y fl^i and the fttmm ha> dc^eluiicd moiiv mf4JiiicrL \Vhax 
couTM w'\\\ ihc nreani take in time? Then an ox-bow lake and tut-oft will be 
hkfitieJ. How wM this flood plain formed? C«ji we find any tiny tevctt? 
Diacusa the advantac^ nnd <ii4advantaiEe« of life on siich a plain. 

The 9trtnm haa now rearhcti old aae ond i% dropping its load of roob in 
the Uke. The hftavicM material it depoiitied firtt and far out at the Iront 
of the delta, norfoe how fine i* the silt thar in brine «1*To*iTrd on fhr floor of 
the lake. Whit kirxk of rock» woolij be fanned froirt thrv sedmii*ntii? TV 
ftinun ha% tnanv dittribuiancs. each butldinc il» own levees and ilelts. Tdl 
of ttir work of bmldiiiEC atiificial levees and jettie* alone the Mtttisftippi, and 
of ihc diu^iri>tif floods. \Vh*t producls could be raiAwl here? 

l^odk around the lake and tell me what chanf^cfi are takinic pl*ct here? 
How wai thK Infcc i armed * What will be the future if the wdimcnt and 
TCKCtaiion nrt allowed tn remain? 

What cnuses the breeze in thit v«lley? Wc notice how the wavo «td 
currrntii are hnildinc miniature Corcnado benchef, Willouphh}- Spits, Sandy 
Hmka and other lA-ell-kncnvn shore ionnG, 



Muvh'lO 



FtOODS AND rAMXt<£ IN CHINA 



Ml 



Mainy oi tUr pi^iil^ tilink thtfii t^n as itir wr:ti«r ipflrtb thr Itj^l. Si>, 
too, vhoi Uecx liJ^k acrow tlic lake m tlie bare hiiUidc with maoy cuUct». 
Wh«i effect would vc£ciation htve oq tbac liiUudc? 

At every mm «-c noiice the bnutiftLl colorfni; ol iW itccs. ihc tnooa on 
them nn<] man)' otUer inicrestintc thtng> Noae ot tlicx ire of vaIuc. ho^A^crct, 
if they ore not fnadc practical. The pupil inusl see through 1)ie eyes of the 
inKtnictor. 

At no time don in Imtnictor have wch a wonderful opportunity for 
knowing '^' pupils; tbnr irtemu an<f utibicioiu. AfE«r > trip of ihU char- 
acrrr, Iwr work will be intpmting find ber cUu retponnvc. 



FLOODS AND FAMINE IN CHINA* 

Uv D«i*el W. Mead, CE. 
Univciviif of WjKonun * 

FRO\f n nrly ii« 2300 B. C. to th^ pr^wrttt tim«. Chlnnr h£«tory tdls 
of many grtstt AumU which liave (re^iuently devastated vast are^i of 
Chtoa< . . . 

The Ifoods oi China are oau»d by the heavy min^i which result irom the 
tj-phoon» that during the liummer, from June to September, sweep from the 
•outhem vai northwtiterly over China, and (rrqufnily <:^\ite a cnrtcenmtrd 
downpour cATt cxirrnivc ar«K oi the Gfp*l Plain. Tlir*r floods and ihe con- 
H«quent famines* arc of frcqtient otctjrrtnce and rnuli En tlita^ters iilw«>^ of 
'local and often of oanoral importance* A famine in 1877 and 1!)78 a sdJd 
to havf caused the death of 8,000.000 of Eh« inhabitants of Hon«n. Shansi, 
Shantung and Chihli. tn recent times, every year haa rricord«d occuvrtncM 
OJ thil kind of mure i>r lew trvprt nature, wrih more noiaible dba^ierv it rn- 
trrva1»w{requenca9 1%], 1906. 19I0 and 1911. 

Thi* Imi wide ^roid diaaitfr (wnjrred in the Huni River region, which 
Lie* between the Yinpte and (loanc Un or VpIIow kiver . . , The inhabit 
hintt oif thia valley, with few eirceptionF, hA^'e he«n lept in ^rent poverty by 
ih<SF frrqii^nr flnndfi »iid few hnvr anvrHin^ UiH by for rhe Snf% of famine 
which follow fhr- flood*. WTjen, a* i* oficn ihe case, the crop* are alraoM 
totally destroyed, the people not only fuflkr aeverclj' with crcat direct 1m» of 
life, but they are brouj^ht face to face with accunl starvation, with the rrfullins 
^fnine^ to which is attributable ^feaiei los« of life in the pa»t tban from the 
lUrect recilti of the flood* themteK^s. 

TTir Itat ftmx flnnd of !9I0h folltiwed b^ a wvere faminr Tn 1911* — to- 
gether with a IcAvcr flood in the Mme vcaf — brouEhr lereai nifferine: li> ibii 
ntion. Great effort were made br the formation of famine relief commit- 
t«e to rtlievr tbi§ sufferinE « far a* poaible, and the American Red Cn»» 
Society rrp«nded over ^50,000 m thi« wmtk. Followfnf; thS* pfoti calawtty, 
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ing tomf iiccioi> iuoking towatti Hood prrvcntifln or thf amdiontion of thoe 
flood conditions: inii based oa a mutuiil orrKftzencm, ?kf r. C. D. Junemn, «ji 
Aipcrkdxt cTiffinccT who hod ipcnt m'cnJ Tf«tv in China, wva cmptorcii Co 
nktke A rci:onnaii«Kice oi the floo^ region and 10 wREc^l Fcatfttivc pluu lor 
tbc vrorii. Follo^-ing Mr. Jain««or)'i rrconriAittUKe, and ±iict Ittt^y M|go- 
tiariont whtrh wrrr arraitj- hflmprrrd by an ittrmpi of th' Rrl(:iari* to wciirr a 
concmioti fof (bis work, tJie Chinese Gov^cmmeni grvittd a oooceasioo to i)if 
Anxiku Red Cmn to iioaocc ftn undcrttkine for the vroHt of ioiproimncnc 
of the Huai River, through Amcricia b&nkcn. ootitracton, and «ieineei9. 

On prnciitaiioii of chiM [uiitci lu tiic New Yori Inufldcr^, the twaker^ 
dmiuided aa a prercxtui&ite to Lindcrtakinc the Mine, iliat tai nainkiAtloa of 
the entire projpct be made by a board oi hfdraubc engineerK Tile bonrd ip- 
podotod ^oT thif p^rpoif conabti of Lieutenguit Cdoad, now Br^ga^tieT Gen- 
erxl Wtllnm L- Sibert, who wn* tme of the Pwana Cmanl commbtionen and 
who hid dtTcct chnrt^ of the derkign and coniTmclior cif the GaIuh locks and 
dam; Ar^'ur P. Dxvit, Chief Knginccr and now alw Director of the United 
States Reclamation Service ; and the wricer. 

The boar^i procrcikd to Chinn, loovitic this coimrry on June 9, 1914, and 
reachinfE China the latter parr ot the wnw ownth- Thier months were «pfm 
m CKanuniDK tlie rr^'"" ^'^ ^' ^^ (uuiid |icrtn:tljr fraaibir, by opening a twit* 
able channel to the Yanccac and by the con«tniGCicn of vario«i» canals aad 
dikes, to creatJy improve the Hood conditions aa well a» Co acconiplMb other 
marked improvement* 00 the condition of this resion. 

ITie bcttermenc* which will obtain from the pUru outlined will indu^ 
the tPfUmarinn of SOO.OOlI ait™ nf lard now prrtnanrnTly inuaditrd hy the 
lIuntECK L^e, with provitions for the irngatioa of 350,000 acrca. It wiU 
also ioduje the permanent betterment of about 2X10(^,000 acre« immcdialdy 
nOfth of the Lake, and die pernionent prevention of overflow on about 
5,000,000 acre* of the lowlanJ «4ti of the Grand CanaJ, which in (he pait h» 
been frequently drr2*(f:LTei1 by thpfte floods- Thi<i IuhI land onbncn the 
rirhirst rite l^nd in Kian^u PtEniJicr? and tile region in ufie of the moat thickly 
populated in China. The improvtmcntii sufs^sted include alao adequate 
wenn» for the irrigation at thus va»t arm, and n permanent improvement of tbtf 
navicAtior fnciliiies in the Grand Canal from rhe YonstK north to ^om^ dJs- 
tJLiice abovr TfinKkianf^u on which an impnrtAnE traffic ha^ rtitted for cm- 
xxtrin and wltich has been wriously inierrtipled ann^ially both by floods and 
low water. 

Much of the ^uod dr^trict in the Anhui Province, well backed Irocn ihf 
channel of the Huzti River, u-ould not be reiiched dirtctly by tha impn^-emats 
proposed, and can be Improved only by ettensive collateral worka of a local 
nanire which would ha^'e to he initiator at a later date, hui tor whidi work 
tdrqtiaie outlets would he pnovidtd in the p1an» pioptaed. 

The wofk propoKd would cost abour $SO.OOO,000, to which irould hare 
to be added, for interest dunne construction, ftn«nctng, etc., about $15/)00^ 
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fOOU, bnni^nK the total eEpeaditun ro $45,000,000, ^Th]ch would noc be ua 
'extraYs^ant price iot the reculdng improvanenu which in thcnncK** 'vrould 
RflidiLfr par The ertire cmt if properly adniiniaTeT«d; \tt uddioon vo n4iich 
wovld rr^Ult tlic t;mi uvine m life and fiufTciin^ which now occurv ai fft- 
qucitt iniervals. 

'["hr (^iw« ihemwlvei hmve iw rrtncqwion ni the h»c prir>rij>1a iirfiM 
u-e aoces»ajy fpr ihc successful consuuuiacioii uf sucl; project ab 1 lu>'c des- 
cribed. 'Itkoae advticata ol the ercAt vzilue of ptacckiJ CApciicncc per x, caa 
And liitic consobtioo in Chiaa, whcrt 4,000 jt^n of pmctictl experience with- 
out one idea of the iheor>' ot ba&ie underl^irg pnncipln li:ts bnr>ij({ht the coufi* 
Try, hydraulkally, to a chauiic condition. At an rxftmpl^. a Chinnr auihorrty 
had ptrvioitiljr Mj|pccMcd att a relief to this |E<cjit reiciua, an outlet cbani»el op- 
proxlnutdy 125 feet vnde and 10 feet deep, where ihe Board of Knjtmecn 
fotmd ti iKCcssory to hove a channel 2,000 feet wide and 2S fret deep, 

Tbe nu^tiKle of MHoe of the cueinecnnjt woikv aclaJmp1i^hcd by ihe 
Chinese people in the forty centuries oi their hiMor>', i* lo here imprrw-vc. 
Theic Vforki are, however, v n rule impreeive :toiti the v»t aniouni oi labor 
jnvolved rjither than frots the fundumenui] design or character of the con* 
uniaion, alfhoutrh in many detaitt the eharaarr Ik admiTftblr. Itir Grrar 
W«ll of Chiju> iuctchkjig perhaps 2,500 oiilca from the xa anio the inicrior 
af the country; the Urand Canal, appnnimaicly SOU nailo in length from 
Hanchow to Tientsin; perhaps 10(^,000 miles of unallcr ca4ial« which co^^er 
the lowlands alon^ the sea and rivers like a great network; the gre^r Min; 
Dike, faced wttti esc srone, thar crosses the counrry for 35 niiio front the 
Grand Carul at TsirtKl^JanCPU to i^te iiouiKnii extrcinily of Hun^tte l^e, 
the extensive dlkc5 of the ^'cUow River (control of which, in my jud^ioent, 
is one of ilie moni terious eogineenng problenu of the world today) , while in 
man}- caie< fierioi^^Iy defective m fundamental detiso. show what ihe Chinete 
people can xccompliKh h/ oruanir^i etTorr. 

Ver>' little effcirt of the recrni wveic fan^loe was evident on our ^isli to 
the HuAj River region in 1914. The recuperative power of the Chinese pec^ 
pic is astonish itsg. No man can coidc dotcly in contact with the educated 
Chinese without beini> inipr««Ked by their great intellectual capacity and men- 
tal ability. Contfrvaiive Jn character, educated in the past along the line of 
the Chinese claMics (which, however, niinpctrn favorably wiili rhe old Greek 
and Latin cdiicatian of our own country), »Icepei! in »^pcrltitron^ reared to a 
reverential regard for institutiona developed largely from the tc^chins^s of Con- 
fucius, with individuality long fubdued by the customs of the country, the 
Chtnr*e people cnn hardly be e.itpwErd to nt once itep into the fiinerJiofHi pf na- 
tioris, fully Mjiiipprd inr thr imrlli^^nT govrmment of rhrir own pmplr «]ong 
Western lines and the ininiediAtc tuccefftful development of the great resources 
of rheir countryi China alresdy hat Wn »criousty hampered in its dealings 
with Wntcm nations that conridcr tliemtelves cWiiwd but hftve in the past 
exacted concessions that the Japanese of loday^ who are skilled imTtators, are 
annply carT>-tng to a sreater eioetii. 
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'ilic cMpuity f^i* er<?at dorlopnxtit uiMioiibccdIr ra*» ta the Oimoc 
pcopk and is jmiply d^nxwstrartd by ttwr |M9t hvKin'; their mtclIa«cnoc and 
th'tlhj on fioi b« vjccctthjjly qufcuocmt. The)- alrcad/ r«ooG?it7c their need* 
of education and d«^TloritK-m *iciftg WfWera lin«, ind if Wt withour miouft 
huiiiikip* thcii uliinuitif ^ulx-csIuI de\«Jupromi, whilf {vuiibly not wa rapid, 
will be equal to^ and in my judjcment* oi creatcf value ii> ihc people of the 
world than the present devei«pfiiefkt ot civilijuiiion in Japan. 



COHMEECIAL NOTES 

(Exrcrprs (mm Thr Jmrrktst) 

CovDmoBJS IK Cuba 

AS the prc«mc calcmkr year drAw« to t d^e we find tbe »!Ai>d ot C«b« 
en>o]ruig the ^nftieti protperity she bAa ever known in her hittory, 
BiaijiFto evvryvherp iri on the int-reu-^r. iihl new lines air conuantly brinf es- 
lablnhied and cxtTodoJ^ Trade rcluiuni uiHi the Ur;itcd Staia uic [utturallr 
very do«c, and at prewnl tlut country a Mipplyins the bulk of the bUnd't iai- 
port trade besides tihin^ nearly 90 per cent ol its export^ but there arc even 
Krrater npportunitin open t:> Americwi mnnufacturen and the time U ripe 
for developing new biueinest and pushing tala. 

The prefcnt evErftordioAr}^ pru^prriiy oi thii nl^nd » of onine cnitrvl) 
dye lo the ftuccoAful sugar leason juu closed Mid the hieh price* obtamei for 
the crop. The final fieurci which have recently been compiled by local vntit 
ticion* lor the yvor 19 1-4- J 5 ahow that 1 76 centraU have b«tn grinding during 
the sefuon* with a total production of ^8,US.669 bagf, or 2,592.667 tnnt. 
having ar ntimMtrd valu^ of appmnimatfly $20'*.l>00»0n0. 

Thr oitilook lor the cnmmg lugar cmp a btilliAnt^ Weather condltkim 
have been csrceilcnt and continue Riott favorobte. The cane lields, which ait 
non' ready for cutTinei, ha\e nn imutuaity Rood apprmmce^ Lack of excewJTe 
fstnfall at chiq wAwn when the csirc hat been rspidl)' maiiirinj[ will bare the 
d»freii effect of incrf^^ing thr dmsity nnd hiichfr percratagr H glncntt* rn rhe 
Juict and proportionally incrraie the yield ol tuear. 

Oua Trade Rei.atiovs Wrrn Chitta 

China'a foreign trade hu doublfd in the last ten yeart; the poscihilttlA 
for thr r^Tir ten arr limirlrw. fni China tndiiy pfpnenr* the Errnrirc opportumty 
!n tbc wi>i]d fof ^oRinKfLLal and [nJu»rri&1 development- With a tcrriioiy 
of over 4,0CXJ,O[>0 square iniica and a population dtimared at 3[X^0QO,O0Q to 
400,000,000, Chinn ha» immenM untapped mineral rcwuroc* and less than 
6000 fnile« of railway^ The imasinaiion can hardly (;raftp the commenHal ijf* 
niiicance of rhe tranffoTrnatiun of China into a modem nation, with 600,000 
mile* of railnMd instead of (lOfK), vt irh an ideiiualc system of canals mnA high' 
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Wi7\ widi huiidredfi of buty faciorirfl am) niinn, and with rbouiojidft of acm 
broye^^t into more itultfu] culuvaikon by acicficilx famunc, 

Oima'ft tiH iottt^ tr;ulc in \9H urwuntH to $630,000,000. llioQcJl 
nalcing ^ir4 amonf; the naiions thm supply th« nndt of the gmt Ka^tem 
Rr|vuUic, the United Suta claimed ooly 73 per crnt of Cliina'i import 
trade <un]y I 1-3 per crtir i>f our total exporw), tu cpnt raited with 20 [urrieni 
for J«pAn and SO per can for the Br[ii»h Empiic Moreover, our lude wiih 
ChmjL iunne the Ifttt decide ha» rcmalncd prACticallr atat»onaty: chat of 
Japan wJch Chini Hm inereaacd ehroebU* 

IXTEBESrilfQ FeATUK^S OF EnGUANC'i WahTlME COMMIXCB 

England's connn«r<« as it ifl Hgurtd in raw fttatiscics cooipam very ufl- 
favorably with her looeeoT leu normd ford^ tra<te in 1915. Tor i«n rnontVn 
of chU ^ear flir f>u1:ttiEev are ?l.000,000,00f> to the worte, vAiuwn aLlni^ide 
]9]3. imporu bei^iK ^00,00>.r<)0^^ biftcer and »pon» $400,000,000 nnallcr. 
the "flnfavor«bl«" baUnee bein£ about $1 ,900,000,000 Itatead of about $930.- 
000,000. Thix tikf« no Account of imports of fi£htinf£ mAteriaU, which do not 
ipjiear tn the Boird of Trad* returns. 

The fin«noaI press of l-ondon, in analyy-mR fhe reiiirnn, rnate^ rr- At- 
tempt to mlriiiTiE^cr itie K'^vtty, in lumirctiuit witli the liihUicr?» of Great Brj- 
ttin and tlieir bearma on the wjlt, of certain fc«1urt» in the flpitQ- There h 
I high proportion of imports for unnecevary conaumptzon. iher ^fty- IncnaMS 
of impom, tnonth by month. Are becoming larger, 

ThB RBMAftKABl-t CHOIATH OF JapaN'S FcftCIOS TraOB 

The coimiierce of Japati witb the r»< of the wcrid will beat wme wAtcV 
tniE inannuch ha that countnr ii m^ine a determined effort lo incrcsse it, and 
TA every Tcar adding a few new courtrie* to her li»i of customers. A (ride 
eommifsiof: k myw on it< ^^'ay visiting country- after country, diplomatkally 
opening the ditctirarrm nf better rornmereial lteAt>- retAtiotifc 

The figurn of irnde for right calendar montlw (en^ed Aujruat 3 1 > Save 
arrived from Japan, They show that thi« year^A acereiEatc of nJca of Japjtresc 
pn>dijct« abroad was ?2!3,:j05,647, offaintt $20fSJ709J>32 in the state time laft 
ytar. jApAO* prrmrcr export product i^ mIV. of which ihe cxportrd $121,948,- 
1(10 worth in 19!^. ;J94,45Sr**6 worth being t:iw itilk, 

Tiie FoRKicy TiL<DH Of Cakaoa 

The forcifin trade of Canada hj» been ^methine of a tieplka of tbai of 
the United Stares as « netuli of the war. In the f«vcn months ended October 
31, the vilue of «tpoti* of CanadUn prndiKt^ wai ?l?fi,4in.on0, $100000.- 
OOn more than m the Aine ino(tt)i<( of I'^I4. ^^O.^SflOOO mun- ihan iri the 
ume ptriod oi 1913. A great surplus of the crop Ia kUI to go for^^'ard. 

tmporri hATe declined from $300,544,000 in 1913 to $253,107,000 m 
1915, coriTertine an advene bAlancr of ^143,000,000 into a favorable balance 
<»r £73,323,000. 
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War ordcn hire had thicir pt^rt in xhtt. Mamif^cturcd prodbcts exported 
have lEKftMed from $i9,l)00,00(J 1m y^r to $84,000,000 thi» jrou, 

How NoBVAV PiEortrs dv tiib War 

NorvrKi'^ wair-tinif butinm t% ane thit lakes ibe farm of z GETCit and 
lucrative increoc in «ii already oiobliilicj induttn-. She U obtiiniftE a erc4tly 
incf m cd dinct and tntrepei trade and her titmd ships are hnn^yag m ere^t 
ireattli to the nation, 

Tbe NoTttTaiin fl*et is one rfist i» fr<qu«iiljr cited m having th* Idwot 
fint coM« 8nd ojimting eiqicnscs of all tbr- min'tlme tramponation equip- 
ment* of the Western natjoiH. She hts a loiuiatc of 2i7O0j0OO, oii1> a tcath 
of which i» occupied with purely Nonvc|*ian bu»iiM8», the other miK-tmiha 
bbnc m thr dtrvicf oi general woHd-crade. 

BctAiE already in tJie biuinrH, ind nputral, Norwajr hai been obtaioins an 
enonnou-t nirmriF frtxn her <hip* lince the war be^sn- Many of her vhippiog 
companici have, in i\k pvi mx monibv p^d in^t 40 uid SO prr cent in divi- 
^lendiL It i* reported thai »me oi her shrewd shipowners hare paid lor the 
co«t of their thips after a few voyages. Shipping stocks on Norwcgiaa buit- 
ncM arc up over 100 per cent. Up to d^ite, nbout 40 Norwegian venck hsve 
been lost in tlir waierc nf rhe war /i^jnr. hiii JTtiLtrnncr hat paid for rhem. 



CoTTOs' Seed 

Until a few years a^o cotton seed waa pr*rhcally a waMc prodact, used 
only ior unking ftrtiltzer and cattle lood, in 1876 there wvre Vjt tour mill) 
in the Untied State* ensaged in crushing cotton «eed. Today there are 872 
surh milU, tiimtDfc our a prcrifucf valued at more than 1 ^0 mfUfoni oi dodan, 
practiaillr one foiinh t)ie valiie of the cotton cmp of :hr eounit>'. llie oil 
cninhed from the letd is worth $229,000,000. and even the hulU are wonh 
over eleven millione. 

A recent bulletin of the Crnnkift Bureau lista 81 dlStttM iiaea of dv 
products 4Ktired from cotton «rrd. H mtton i'« kini;. rhe aerd i« n hi^h ranldng 
pirutee of live myi\ houie. R. E. D, 

Kaivpall Nbkded av VAitiouft Ciopk 

The rainfall of the United Staie« in relation to various crop* has bren 
invrstigated by B. C Wallii iMonfh. tftiahtr Rfx^.. June. 1^15, pp, 267- 
274). who has grouprri the states a« cereal, cottim, noTdteH.stcni. (entral ?akt- 
trn. we« aimt, and mOLirtain state*. The rainfall \% con^dered from the 
vicvrix>int of the a^ctilturol year, 'llie raintoll requirements of the various 
staple crapa are clc^Tly staled. Winter wheat requires 22 \a 32 inches dur- 
ing a growing period of 10 months. Spring: wh«ai requtrec nbour four mnntht 
and a rainfall of 13 to 15 inches. Winter r>e require* about 27 indict durfna 
10 munthi^ Spring barley is best suited by aboui three Rioftlh»' emwth and lO 
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inchet of rainfftll. Maiu llounih«i widi about 18 Jnchn in about four 
mmthk Tobacvx) apparcntl)^ nofdfi tbout 14 inchra of rain during m Krcrwiit^ 
pcfiod of About Hitcc luontlu ttctx ro midiuimncr. Collon b bot suited with 
about 20 uicfao. during a growinc period oi about 4 2-3 months. Outside the 
cotton b«It, DO ttalM ciui provide ilvttt coiKlitioR:^ during the hottest inofiihft. 

R. DsC Ward. 

A gntve problan ior the larmer i« to discover the needi ol bis depieced or 
uttftvombly proporiiDn^ toIL lt> grfatrir need ni^r be plmtpboric acid, one 
of tJie three uibaUUKes tliat are mcnt ncccuary In mAintuniDe fcrtilJiy, (he 
other xvo being nitrogen tnd potjrtli. PhtapKoric acid for WK in fcrtnixem 
hM been fiuppliej tor mon^ yair« in p^rt by the photphfltc« ot t loritfa and 
Tcnncttev and irom id^nds in die Pacific Oceaji. Thoc ^tpmiu can not al- 
ways nipply the demaad, and rSeirfore rhr rtccnt dwcovciy that the Rocky 
Mcrunuim ooniain the larec^t known atca oi phospbaie rwk in the world is 
of vital mtcrc»t to future Kritcrutions, if i>ot to the present one 

In 1909 and sufcccdinii veftT* these phottphntc dcpwita were sptcmatkslly 
examined by the Unit«d Suie^ Geologiciil SuTve>. Jind in I'JIO phoephate rode 
was dcfcovered in Montsns. On Juiuary 1, 1915, the total aren oi plMS* 
pharr- Un4t in MoninnA, I'lah. W>t)min2, and tdnlvi wirhdrawn from entry 
w»s 2,715.155 KTCS. Thh phasphstxr xm^nx U I^iger than any KimiUi aicd 
in the United Sratct: it it, indeed, the largt^t area of pbofphaic rock Kt rtco£- 
nis^ in the world. 

Ulakm In a Ssa of Lava 

'Vhc valley ol the nnacnt Snake Kiver in Idaho ivos flooded with Kreat 
outpourmet of blftck Ixvti, which ^read otit (beet on «heer. buried the old land 
mirface, and partly ftllcd the valley with molten mtk, which lolidilWd and 
has remained lo ihis thy MndJMiabcd rxccpc for the fioree« ibat the ftrraoi*^ 
have ml in it- In »onie places old moamains project Through the peirilied 
lava Aood m iiland» project above tbv nirtace of tnc sta, and old ridf^ca nick 
out tnto it at cape? and proinontorivs. 

The am cohered by the Sna.ke River Inva f^ ibont 2f>,000 tquare raHfi; 
So far as b aan known, there n Imt une Uvu field m North Ameiica of 
inkier cicicni. the Columbia Rirer la\a Jield, which covcm alout 200,000 
iqtjarr roilrf. In Snnke Ki^'cr f^anyon bclo^^' Shoihone KalU nearly TOO feet 
of hori/ontal thett$ of Java arc cxpoi^d, but whether ihjs is the Diaxitnuin 
thietiw or not car not be toLd. (Overland Gnideboal:, Bulletin 612, U. S. 

as.) 



Aft avrrvQr nf 95 torn of fioil and Incva* rnck ii wadied into ifir orewi 
«vty year from e^ety «iuare mile of the United Sratct, MTordini; lo the Gcol- 
opcal Survey. Thb catimatc dora not include the Great Oa±in> Tht tmnwo- 
sity of thi* contribution may be better comprd^ended when it is radial Aat 
the mrfaoe of the United States covtrs 3.088,500 square miWs. 
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TB£ OROANIZATION OF TH8 HATIOKAL COUNCIL OF OEOO* 
RAPHT TKAOHERa OOBIFLXTZD 

TTlw fml srcp» lu th« ^ormshon e>4 ih« Nauoiul Council ol Geof^npfajr 
Ttachm w<w tftktn m Wubington, D. C, on Dec- il, I915» Gatk^ 
vn^ It dw annua] nv^tjis of th« AuoHitktn of Aowrictn Gcognf>licn vtttt 
rrprorntutivc; imu num nil thr wny from Noitli Dokou ta Maasxcfiuirnv 
A itiiuiivc cDcudEonau vr^ jidai>ieii and rcftrred io the Eatccutivc CocRiiii:ifc 
(o he moM OM^Uttlf worked oui. 

The foUowtne dlkvrt w«r«rcK-ieJ for th« ytsa ]01£: Prof. R. £. Dodse 
of the Tencben' CoUckc. New York, preiiden;; Prof- Alben Perry BH^ain 
M CoJ|Eirr I'niitnuiy, and Pmf- Oijirlfi R, Dryn^ of ImtiMrm, \ivc fittu- 
dcflti: Prof. Geor^ J, Mtllcr o{ thr \UnW.-ico. Minn,, Ni>nRAl Scbooi, «car- 
ury; Mr. V. C, V-.ttch ot the Unit^cr*ity of U%Koi«in, trnmrcr. 

fht conHcution provide* for a Board of DiiYclors ccntktine of (at 
fiftMnt) (ifry mnnb^rt sfid alto vi Exarutlre CoaimitRe nrifcud by thr 
Boiird of DJTfcton, 

Prof- Miller* ihe ix^vly elected sccrctJtTTi will continue the work of 
buildrng tift the ttotf orjconi cations. He repont tKu fifteen »tai«« liave eo«' 
pUtid ftich oncaniwiont And that ten more will profaoblf be sdded to the 
]fat duHntE the pmrrr year, A li«t of the ^S ^tace lefldert alreidy sppoinred 
Will b« found below. 

'The Anicricnri (Jeo£nphicAl Societ>- of New York, vritH ii» iccuicomed 
eencroiirvt hot voicd one hundred dollars to the Notjonid Council for clefkd 
expcnan, Thi« h sl tine Act and will be of s^eatt ittwt^ce to the Couiw^J in 
eariying on ir« work- Divrnr Bowman, Oirrdor nt the Amrncui Geo|Er>ph> 
coJ Society, is ii:tjvcly «upporhii(> ihe new leathers' Qiu*rtit9t\on and a 
voliuMc friend. 

It i* expected that the leaden in die vnrJoiu «tale« wilJ have the f-jJ!e«t 
fnfdORi in carrj'irB on ihrir l^c^l work. In facr, the acniftl work i* to be dw»e 
by state anrf Inral tofirfir*. Thr Ejrenjtive Commirme dors nfjr rxpfcx 10 «>■ 
tivcly xfiitiaic or puth the wx>rl(, except through ^uE^oiion and recocnn>end*- 
tion. The hat results will be »ccored hy Ictvini; to the 5ratc and loeaJ vk'h 
tics the fuUeiit fieedom ai\A islnoing t^pon then) thr tesprjft^'bility for the 
deney of the work which they undemkp. The actual benrfiu cc c^oft^^hy 
leachinj: mtTtt camr from the studir^, Jisciijtsioni, and Jm|JTrat>on 01 the lacal 
(rfwips. The wrxTM of tlir moveniert will depend mainly upon the viptT and 
initiative of (he Mate nnd loc*l leaders- The Executive Cammittce and other 
nAtional leaden will keep in tourh with members through the pafE» of the 
Journal of Geoi;raph>^ From time 10 time, (ujutettion« on the work of con» 
BtituenI »ocietie* will be offered. Repf>rts oi rhe arriviriw oif the rtate coundU 
will he plftdly mxivrii and priniwl. Then? i* e^idmcc thai urhool ecojcraphy 
in the United States 1% entering upoo an upward movcnHnt. 
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Mtin* — Professor E. £, Plii]bri>t>k. Sutc Nomnjil School, Culin^. 

New Haunpahire — Mr, O' H. Whitdwr, Deputy Sintc !>apcruii«fidefii ot 

ScSooU, ConcofxI. 
V<*raiom — Supt- Waiter H, Voung, St, jDhmbiiry. 
Mvnchu«rtiv-*PmfffiMr L. O. PacbanI, RiMcn NornitJ Scbuol, Boitinn- 
Rhttk laUnd— ProfoiKr; Robert M, Gron-n. Staff Noitnal Schoul. Pmi- 

Cdnnccbcut— Prolc^aor CKai. E- Pran. Stoic NormaJ School, New Untnia 
Nw ^'orlc— Pro^AMir Alice Www. State Normal School, Bufolo. 
PtmiKrlvjiEiiA — PtofoMnf fi- B, Rnorb^rh, linivrrtity of PfT^n*jKiinm. 
M irr land— Prof oftor Krnwt K, Kmr, Stair Norma) Sfhn^il. ftHinmorc. 
Vireini« — Loulit C Ketlty. John Marshall Utah School, RichiiionJ. 
W«l Virfiiflt* — ^Pro*. C T. Boetrw, State Nontiil School, West Libertf, 
Nofth Carolira— Pro*et*or Collter Cobb, State University, Chapel Hill, 
Kentucky — Protewor R, P, Green. State Nonml Sdiool. Bmtlfnir Gre«ii, 
TCTi f t eun^ -" Profataar Chat- C Cnlby, Ptahodv Collfvi'' for 'iVarhem, Kath- 

Geor^iA — Profc^MT t'tAttk Mtrrill. State Normal School, Aihem. 
Alahanu— Frorf«»i>r L\ W, Dauirette> PrfsJiUni Sute Normal Sdiool, Jack- 

Ifonvilk. 
Louisiana — Profefcor R V. rmerwm, Statr Uitiv^wfty, Baton Rouj;e. 
Ohk>^Pttafe^not Frank. Citincy. Dern'son UniTeruiy. Granville. 
M-chtijjn, ProfcEor Mark Jcilcnwin, Stale Normal College. Vpnlantx. 
JhcIljloi I'rolcuor Jt. H. Sdin^ktl, State Normal School, Terrc Haute. 
Uliiioi»^Mi» ^label Stark, Stale Normal Untvemty, Norroal. 
Miumri — Dt, A, F- I'arkim, llnivmity of UTiiarHm, CoUimhia- 
Wi^rii^n — ProtCMor VV. J. SutlierUnJ. Pfe^iJeru Sutr Nomial Schoid, 
PUiictillc. (Since dccewcil.) 
Minnesota — Georcc J. Miller, State Nonual School, Mankato. 
»lowa — Proff»or E, J. Cable, State T«acli«ra College, Cedar Rapidt, 
North Dakota — Piofewor HotvarJ E. Siicpion, State Univertity, Grurnl 
Forkt 
* South Dakota — Piolnmr Willu F- JoHriMin, Pmidciit State Nonoal nnil 
Jndui^rial School, Abmleen. 
Ncbrwk»^PTolc*«or N. A. Bcn^i^n, t^ni%^ersit>' oi Nebni*ka, Linooln. 
Kanu^^Mito Jane K< Atn-ood, T'!nipnria State Normal School, Fmpon'jL 
Oklahoma^ — Proieswr Chav H. Taylnr, T'oiver\itj' of OkUhofna, Nonnxrv. 
VIonlMia — Profcs*o? Grant F, Fanch^ Normal Scho«l, Dillon, 
Colorailo — Piofewor GcorRe A. Barker, State Tcadicr* College, Greeley. 
New Mexico — Alvan N, UTiite, State Svipcrimendent of Public Inmniction, 
Santa Fe. 
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ItUh^-'Profcnor Joieph Rccd, Stale Nomud Sdiool. Lewistoit. 
Utah — Prafr»oT Aitni Vcungbcnri Univenity at Utah, Sdf L^c City, 
Wubifl^Too— Proteftor J. H. Bachajuin, Stale Nontul School, Cbeoty. 
Oregon — ProfcMor W«rren D. Smith, De|n. of Gi^oiogv, Univ«f<ii>- of Ot»- 

gort. Eupfflr 
CalifomiA — ?rofesM>i Jjinici F. Clu»Url«i», Suic Noimd SdiuoL, La» 



HEWS NOTES 

Mr. 0< W. Frffrnun oi the Fcrgw County High School. Lewioiaii, 
[one, hit in inurrcitiog paprr en "GK^npliic InfiuefKVt Affecting Distribu* 
110(1 <)J Pofiiilaritjn and ChanKtrr iif ladusinn tn \font3uui" m the Juinuj 

Ax the itintinz o* the Southern Wbconftio Icicher*' AvuKtttion. Pdx 
13, Prot. R. H. Whitbefk di^rusftrd "llie Tf«chine of Geoeaiphr ui the 

PtoI, O, D. von Enjcrln and L. A, Hflu^man or Comrll UnlvCTvity, 
hare an lUntimieil aitidc w% "Aii Aotuuiailii: laterniiiTeaT Eruption. Artificial 
Gcj^'cr" in the February Schoof Sd<aft and Mctliemaikt. The methods oi 
constTuctinf; and operittins the apparatus arc iie«cribod. 

At the meetini: oi ih« N. E- Minnesota CdiKiitonai Ajcociation ait 
Dtihtih fin February Sch, a Oogmph/ Round Table wa« conducvtd- Mm 
Gracp CliaHt prrfcentrd « [Mpet on 'Some Opportunitin fof Problecn Teach- 
inic in Geu^rapUy" anij ?rt>f, EuKrnc Vam Clecf (xve an {Uvstiuicd addtVA 
on '^OuT I>ebc lo Clunate," 

The MASA^^CHuufm Cocmcil 

Hit MaMOchuMtis Council oi Gtocraphy Teachers has choaen an Esoc^ 
ctiiive Conmitcef which i« 10 icn« u the admin i!iiTaitit^ board of the State 
Co^ind], Thi* Cwnmiirrf i* made up o( memben repirventins the col3ctc«, 
ilie narmal itdiuuU, tlitf Tiitth A:Tion1i(, and the elementary «chcx)lc, 

Tht Execiicivc G^mmittec hat had conferei^cc? tviih the Supcfinceodcnt 
oi the lloston ScHooU and u'ith rcprcfirneativc» of the Suie Boiard of Educi' 
tion. Thete conference* have been helpful in tndtcBrinie pocaible linet of wofi 
id in showing ihar fichnnl ofTicinh flne more than wiUinjr to cooperate with «t- 

Wr arc makinK a rfttrTciiinpH effort Ti> hurr GengiMphy rrpre^^nted on the 
program oi ihe Sutc Teachers A^ooiiatioo ilihcmiclj the subject pitsmted at 
fonner meedncs of thia Anoctatton ha^Y beer yctv c^ncral in character. In 
this attempt we art being aided by school oflidais oi stronK mlUience. W< ex- 
pect tliat an oppudunity U'ill be offered for an addr» on come aipect of Geog- 
raphy at the coming meeiinB In Novcmber. 

LensAKD O. Pachaw>, 
Reprt^eniatire for Masiachuseta- 
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The Associatiok or Ambkicam Gboohaphhs 

Ai the meeting ol the AMod«Tion oi Ankerkon Geo([niphcrs in Wufamif 
|tOQ on Dec 5J mnd Jan, {, Prof. K. E. Dodjce's preidcntiol ad<lT«« dealt 
with the «jbj«r, *'Sonw Problcnui in Gcoa^aphic Kducaition with Sprcial Rcf- 

jcct and ouuht tu be made avaiUblr ui cvtry readier and nhool uiaa inincHcd 
tn GcocTaphy> The iiiembcra uf tlic Adaociition i;i-erc rrCertiTneJ a| Ititich' 
eofli bdth da>9 by the National Gcosrapbic Societi^. T^' SVjiiihinKiOfi oieni' 
ben of the Aoociatian had arrauised an exhibit of govfmnieat cAnogmpliical 
\(xiTk vid methwfct- "l~he witJU of 4«-tnil room* were hung with ip«cifneni 
ni thr Riflnj- kindi ot map w^irk wliirh rhc govrrnmrni depanTntnn air pn>- 

At the TrauUr vuiont, (wmty papers were preittiied, eleven by repre* 
fcniatK-es ol rdiKAtionitl m«iinj(IcMi», ^hl by men irom depariiimiK of the 
U. S. Gorernnacnii and one b)' an cxploFcr* 

Pmfr»wT Mark Jrffei«jr of Vp*i!ann, Mirh-, » ihe pTPtidcni -elect- 

AcmiTiBS cr CAuyoRS'M GtooRAMir I'liAciiiaLS 

The Biy Council of Geo^phy Teachers tncltidei all interetttd in geog- 
raphy teaefainf; in OaLland, Berkeley, Alameda and San Francuco. Tha \i » 
branch of the National Council ;itKl was funned at the N^ £. A^ niectini: laM 
•ntnmer. Monthly mfednc^ ate held for the diicu^ion of {^^sraphy teaching 
and seoffraphic rnQteriala- 

A feature of tht urjnter^s unori ii an exhitrir in ^ich (r is. propowtt to 
gather rej^reseiit alive materials— btiuks, appaiatus niApi. etc., which will he 
available foi use in the grada and hieh schoobi Coiiunenu and ctiticuRW 
are to he m.ide on thf material and a report will be published later. 'Vhit ex- 
hibit will be made a leature of the fieography work of the State l~cacher'< 
Aaeodation meeting whfch will be held in San Francisco in April. Coniider* 
aWe intrrr^r h bring manitmrd in the phn and publiihrr* atr ffVinK thrir mr- 
dial cu-t)pciaiiori. One feature thai will be of much value but rathci diifi- 
cult to work out well will be the exhibit of material valuable in teaching which 
can be tecvred ftte or at a trlitini: e?ependit\)ie from manufaciurera and adver- 
naen. 

Amodc thirtT who are rontdbuting tninake ihri work a aucte«* a« H. W. 
Faitbank^. uf Beikelcy. Prof. R. S^ Jlolnay, Cnivcru'ty of CiJifornia : Prin- 
cipa] Prt^ton* Franklin School. Berkelo ; Principal Cohn. Porter School, 
Alaineda: Mba Etta F. Of^den, Oakland Intermediate School; Mr$. Addie 
M. Clark, Waihirf^lcrn Scho')!, Oakland: Prmdpal John A Imfien Le Contc 
School. Berkelc}'- Tli* General Chairman n Earle G. Liiwley. MIIU College, 
and the Se(Teiar>\ Mi»« Ll^iIIc Heweti, Alimeda High School. 



RECENT PUBUCATIONS 

CmtAZA-non axd Cumati, Ry ElUwttfOi HuAttti^oci. xii-hJJ3 pp. 6x9 
indwx Fublifthnl bjr tht Yt\v Umvmiiy Proa* New H>wn, Com. 
J915. $?.50nct. 

Dr. Huntinciton hu bcconx widely kiKnvn for hii work Li the ffcncnl 
£tld oi diiutf in tti rvUtion tu man and to hutory. 'Vhc tboroiiflineM ot hit 
invcstigitioni must ^mmaod rap«ct even it tame <A Ua oonclution* an not 
■crvptrd. Hic ttudim in AkIji, in Central America, and in weccem United 
ScaiCK luvc RUidr tinn i fUol br)iev?r in the i:Tcat indu«nrc oj cliniaie upon 
ttuikind, 

'I1>r prrwru ticiiik it full nf inirmurg man-rial, on fhr whcde, fttmctv^ 
ifvcif stated. Every pAgc ^TimuUio thoushi. AmhfCfK>-ecDi;iifi!)er% ate ac- 
fiiaed of makine swetpiric ^vDcralietiiors and cf Iz^vannsi aU but Ecofftaphical 
j&icicr^ Hunttngton i^a^ pUmly tried to avoid \hcsc nror». Hr aajn (p, 
221) *'I do aot delude rt>yfclf uiih the \dti thii itif prohlon ol ike rvlatiiM 
of cLinnjllP to civiliKAiimri li^ 4i>lveif. Far frurn il.** On p. 249 tie tzyt, * "WW 
)iypc>t1i&D u Ml new tli;ti l}jcir \v^ not yrt bern time fox it lit he hjMy di>- 
cusised tOkA tested by larcc numbcn oi woricerv Therefore the reader nHivC 
b< cfiiJtious abcxil arcrpting ii/' Closirij; hit chapter cin the \Vb:ic Mftn in itvt 
Tropica he My«: "Alotif M'ith thr sddal oipect of the question, and neUhd 
more nor Ir«( impondnE, flor< the phydcat." 

If may be coiot^ndetl that the author nlreody had certain coavictiotu re 
lCardifi£ ihc rdaiion of climRre to mnnkind, and thar his ne-w fjidinit^ ire wrv 
in hr in arrord wirh thrar <vinviciimi« : hiif Cixilkuahn anii Climatr ilora not 
impitte the reader a.^ bcinfc: rilhcf wnrpcd at iii8l^tcd. The facts aic pJC* 
trnied and tht? ftuthuA interpretation ol them » given. Tlie reader t« abci 
free to jmeT»r«t tJicia 

For cTiinpIc. i)ie it*u of tUt effect of wrather on the elfioency u4 certaLO 
mill Dpemtivpt and srudenu sire lifphly wgi^i^«p but tlicy "te no* AMumeJ 
ti> be torti-THJiive. Tlir iijrfmiiem ui the twu mip* (Fiira. 25 ifnd 2fi) one 
sho^tine the di:tcribution of climatic cnertry ind the ot^cr the di^inbuiiiKi of 
civilisation In the Ui^ited Scatft n not assumed to prove a strictly eatual ooo' 
npcfion: the porrion of the I'niied Stiitw indicated as bavinH the gTf*re*t 
climatic enFris>' i* also the rn2ion surroundinK ihc tiertinpni tr^^/ mritri. alto 
that hftvin^ a lar^ »ub<siratufn of Nm' Enfhnd tioek In the pnpulium«> 0* 
the uhcrle. W^cver. the MEErreincni between tFie ina^ li Hii:h civilj/auop anJ 
that of hijic*l dimatic encrcv i* too cImt lo be icnorrd. On p. 218 the author 
Mjs, reiernns to the«e map}, ^'l^hey do nut incticate tliat dinute » the only 
factor in determining the condiTron uf cLviliviiion cr even the miin one. Fat 
from i(, Vei they indicATe that it i* as ewmiil » ^vty other T«IaT dvi'tijta- 
tion wenw t» make ereai pineTv^ only wbeie a vtlmulatinti dJimtr cxaOk" 

C!!iiiate ruiy not Mmfi^ cause all of the differences in aviliWHm for 
whidi ti i», after all, re<f>onitbL<. Favxirable ehmatc induea maof conJitioDi 
which in their lurr aidrance dvilraalkHi. Evditcation, a hi^ vyx^ of relipcmT 
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Cood fm^erafnem. uxl all ktoilt of mmuaI iipltfi, arr more proTHiucKvij in a 
fDod dinuct, utd dl of chcK jo<ftf/ fortrt join vhcir iipliliine inAunicc» with 
that &i cliniaie ^d inicnaify tci bendicid effects, llinc eociii Incion Kpre- 
fiffic r*piral accuiauUird under favoring dinutic CQndition«. 

Thr srrar t^anriy of >ngl«s of approach and aiiack «niplo3«i3 by dv 
ftkHhoi 1*1 iiii|>rc»iTt: — lair Auciujuzoib in Am4 and in CaliJornut: Uic localion 
of ruins in A:tra. in Central America, in arid Uniicd Slates, and cUcwIicrc; 
the biK MCA ot Cfllilomin; the fluctuatiocu oi ictaciert, thr records of tactory 
operatifet and of ttudcoci; — »uch an array muEi cariy ttyme conviction with 
ihotf who *rf open to mnvirfmn. 

Thr Ihxik )« a lii^hTy valiMMr comrihtiliivi to i yiitAt qur«iion- h i« itjrc 
to be Attacked ax one point or another by both itim^s and opponrnis; but that 
wijt be evidence thai choLit^btful people regard it if vfonhy oj aitack. It js a 
pro]>er tourve ai ^rittihc^iion to American ptograpHrrt that one of their num- 
ber U iiO pFrtiicmtlf attacking a RTtat tcientifie problem and thai hti rr- 
leardio afc muacrinft widnprrad rnirrrsr amon^ scholars in oihet flrld^. 

R, H, W. 

CflMMvirK AKn iNmtsTftv. By J. RtiutII Smith, viii-f S% ^p. MmT>- 

Holi & Ox. New York. 1916. Sr-H>. 

Th« new vrcirk from ih* hand of Pfofr^wr Smirh f*, in rV marn, the 
«ubJecT matter of h\*i Commen:ia1 and Inilustrial Geceraphy Mliolly rrorf^an- 
I'ccd and conaidciabV abbreviated^ In this new form the occdteni material 
which characicriers the larfrer work will doubili^ iind irrotter u»e ai a leal 
for brieiex coune* in •econdary and normal tchoola. Amon^ tlie feaiuny 
ivhich commend ihi* boot ioi c)an u«e are (I) organisation of material upon 
a n*Eianal b^iMi. :ind f2) tlie addition at rhe end of each rhapter of a l»l nf 
though l-provcA in £ qucition», — the Tj-pc of tiuc»tion» which miy nnt be 
an»vreTC<l by reference to a»>' parricular fcclion of ihe text. More than haJf 
of the book i» devoted to the Bcncviltt:ra1, mineral, snd monutacturirf intiiM- 
trws oj the United Statrt^ AjnnoB the forcifin co«ntriW> l^lin America and 
thr Orient recrivr much attrntioft hecaiisr <*f our future trade ripanunii in 
tbute ren'onv The hit 50 po^ci air dcvutcd to a diatuwion ui woild loin- 
aterce. The bnok haj thr tome wealth of illusmcion which charactenices the 

*r volume. We cannot comrnend tfie un!mti9factor>^ type of I'ertieal bar 
for rtpmcnttng^ comparative vuluei, Mcreover, there are, at in the 
Urfter work. 4tairmenrR whicb lack: ccrict accordance with fact, at on p. 228 
where nr Jrnd tImt "tl^x fthri ili^lria^ have no valuable by-produci nf vcd," 

(>n ihr viholc the book i» a valuable addition to the liM of elen:cntaty 
contmcTcial £coeni|>hio. if lor no other rtoxm, bcauuc it deparr* from the 
oomprndium iypc ol text wtth which tracben are more than familiar. 

V, c r. 
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Tub tDfCATioNAL ML»t(;M oftiisSt. Locl£ Putuc ^iiools. Bj Oirf 
G. JUthxiunn, At^'t* Sup t. SchooU, U. S. iJuttau ol ii^ucaiian, Buii 
NoL 48. Whole Nititibtr 622. 1914. 15c 

"To nuLr the child ncquainird with ihr worW b vrhkh bf livci, wv matt 
bfiae him into pcrranul contact with the woiU/' Ti\A Icfyca^ %tiittitait iii- 
troducfB »n ift!crtstiaj> <lf»njasioo oi a ^try vi:*l factw in the IH-cs of t!»o chil- 
<Ift« ei iJie public 4choot ly^ten o* St Lojiv. 

THe Eduffttion^ Musruin hid izt trcqitioo with the d<»« oi the St. 
Loub World'* Fair of 1904. "The boaTd o/ rdritrcuion tnd the tiiprnnlni' 
(i«nt . . . apprtlcd lu ilic rxfalhtion ii> donate p^rn of tlnr di^liK* to tlic 
public fchoolt." Contrtbiiiiom hivc »jiKe hrtti m;idc by other muwuiii», bv 
TOiTir of the U> S' eovernnKni burcmoF ftnd bj privjitc pftMKa. Tbe Mtt?<iim 
hcj^o itt work in Oct,, 1904, 

Many rvhibit« htvr bem prrpaivd for circttlAtlon tmong ibe >cboQls. 
Th« lc^«r rfqii««is cvrtafn rvhlhli maiCTJil for a glvfl wrfk. It b dr- 
livercd lo her on a rn^ar dcHvcn ^^x- An) exhibit ^lic hi» (v hand avid 
which iht nfedi no longer, i» returned. I'hu^, every week »lie may have dit- 
ferent exhit»t matertoJ thai may actually \ni hondled hy the undents rathcf 
dum looked at from i diituKC. Such ipecicntiv ac art tuo fragile or tco Urfje, 
of ai»rn* are noi cfrrulatrd, hiir may be vicwi-d ai iJie permanrni hradqiiif- 
itn of the triuneuoi. The e^ihibili are ennipe^ Aceoniing io iht atmne of tMMdf 
la the Khoo1& 

The buIUiin h well iliutiratcd to »how the exhthtEa In uKt *> welt tt A 
fow of the fxhibitt ihnnselvn. In the 35 pa^ there Is naueh «ug;«iilT« 
matter thai will prove (ttftiulating to the teacher. The work of the muteutn 
de7rrve!i dftvr ntud) with a view tv llic adaption uf a mhiiIji plan h) ill 
ttflcherv who arc not now to fortunitc a» to ptisocstt a museuB). 

Et^OBNE Van CLrSf. 

GtJOCL^piiv or THE Kox-WiNNSBACO Vallkv or WtscoNSiH. By R. H. 
Whitbcck. Wisconsin Geoit^ical and Nitural History Survey. BvUe- 
tin No. XLIL Cloth. t05 pae*** ^ chapien, 2S plates and 25 diaeranv. 

Ttiis i* the fir^r hulletin of a MTies that Is to be drvored e^p^'al'y to the 
inJtjftiria] ici;Joiti of Wi».unMii^ The oicthod of dc^ribiiij; a ityion i^ deafly 
act forth m the introduclory pii4;c» and in the %x chapters thnvr pr^'ndplo are 
closely followed. Tlic explanatory de^criptiun of the crrcin of the Fox- 
WinnrbaoD Valley U condi«ly done and dcurty develops the iicporiance of 
the river » a waterway and at a valuable tuDm of power. Thev etvo ttrcm 
of warerpower and naviBatirai are miwr fully ffw-ii*ted in rhapier* thrrr and 
four» /or It is the prc^nce of (hcM: rcaouiccs chac \^A^ dctcnnincd ihc chain of 
citica from Fend du Lac to Green Bay. The titth chapter i» pven Io the 
chain of cjttn. (hut have dcr«tr>ped in thts ItyA^hindi and their Indufiinrn. Each 
of thete ^Vllconsm ciliei i» of a definite type and itn drvelopment h %h<tvi'tl to 
be under tlie ante influenrs at thoar that havt controlled the growth of ftsu* 
lar ntirs ir other regions of the world. Fond dtl Lac u a commenaal cJtyf 
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Ckhki^h a lutwb*r ccotcf <»f !h« fini mftfenitude, .^plctoct U centered ibout 
:hc ^tnt^tc iniJiHIf}* of piper nukingT ^f*^ Grf«n ff»y, irom the dnyv of Ji^in 
Nicolft, hu brm i port ciiy. 

W. M. Gwooftv. 

The Nsw Rl^ssia. By AIui Ldhhrjdec, xv+3Q9 pp. \L P. Datton & Co-> 
Nw York, 1915, $5.00 net. 

Til? book don not n^m ro nirr^t iu rit1«r or it?^ pn'cr. tr b maLnly madr 
up of A irHv^tpr*4 «xpnritncc4 und impreelons anJ aJda llttlr to utir knowlf^dgf 
of RutsEi. Sd mucb tpacc is iJrvuicd to piofitlcu dcuUi ot tl[« journey and 
comincotv upon mAitcr^ of inudJ iitTercst to Anyionc but ihe Author, ihat tbe 
auUvAlKC of the book U ercAily diluEcd. 'I'hc rcftdtf doM not f«I that the 
auchor't judfmcaef arc of any gnat value b«cAuse thcjr arc bawd upon brief 
afh! f wcgMJ rily »urwrf>ciil observa&'ocit^ The piof-nt unr f& i^ipplyi'^K ^he n- 
cttte W rfi'^t'"iC ni:iiiy books tliuf luvr no utitrr ricu«r fui bcinfj^. Thr pub- 
lif, uilJ puTtJcuUtly the libratin, ha%'C a right to lomctfimu moic stthuafitial 
m t 30CH»«c booh *old for $5.00. 

The Futum of South America. By Roger W. BatMort. 407 pp. liltv- 
trated. Two folded mapc in colon. LittX<. Broum and Co., Bmioh, 

Mr. Bohxin a a fttatifli^ian and wntei on financial nialtcn, Hb book 
it the outETOwth of a nccnx lour o1 South Antcrica. He writei ai a buti* 
net« man to bufrineA; men, ycc hit book U hitl of facts and impreaiiont which 
would FTilTTtn rhe trachins of Souiti Am^Hcan geognphy. The book h no 
rn'tr rrsiveler'^ narnirive filled with in^'prd prrmnal expcn'enrrfi. Ir ifl 
crauiui^ full tif infoiriiaiLon, (laiUy e^tiied it firtt liiind* but more laiecly 
cuUcd from other men'* wKlinc yet vrcU digested jind vigorously written- 
Since no nrall purt oi the mtormation collected had to be taken on the 
authonry of other*, lome tnitin formation neceearity hai crept into the took. 
Sueb h probcibly the "reported" mmirtainK of pure ciyttal «alt in Santo 
Ooinin£0 sind the 300,000 pupiU enroltnl in thr «chnnU of Urufp:ny ivSotr 
total population is put down its only 1,100,000. 

The author finds lirilr lovr for Ufi in IjAtm Arnericn and iiidr dicpcnj- 
don to biiy our k^^* ''^ prefrreOLr to European jEOoda* He sharply criti* 
<bo our mttlbxb of doink bu^incaa in South America and 4ec» no ercat m- 
creatc in our prcftortiun of South American bi»iar«a until we vend better 
-qoilified volesnien, ojler goodi made wrording to the prefereoee« of our cuv 
tomert, pack the fioodi better, havf better <te«ner lervice and ^ve roore 
librml crrdit. 

The Convrock PublUb^lniE Co., Ithaca, N. V., hat juut iaued 7"** Fiaitt 
Noir Bm^ by Anna Boinford Cocnnodc af Cornell University. It i4 one of 
the N^te Book Series i«aied by th» company. Other* of the «perie<i are The 
Btni Nine Boob I and 11, :bc Tree Note Bwk and The FUH Note Book, 
JOt each. 1lie PUknt Note Book oontain*: 
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Ru»d, McNiUy aiul Co. tuvc recently iuurd /'4n«nif «;ndf Itt Bridft o/ 
H'otfT by StfiU Hutnphrn' Nida, It is a n^iplcmcnnn' n^Atr in G<oc- 
raphf and hktory, nxmtint <h^ whole (tory ci Panama and iKe Canal trvm 
ibf line remiRK of ilkr Spanifttdt io the prewnr day. 1% pafts, 50 nAis. 
Profinrly iflinrrarrd 



THE OSOORAPHICAL REVIEW 

In Dtfcrtwlirr, l^l-V 7*A/ BulUti^ a; /*f Jmffiftin Grficfts^kUaf Sofifff 
CDnc]iMl<d volun.f XIA'EI, aiiil cn«nl puUioitii/n iinilrr tKat njjiif-. In Jin* 
U)U7i 1916, the Swkty's man^ucfic api>carcJ in new fomi aail uiHlei a new 
nvnc — Thf Grotrafkital Rftinv^ Mr, Cynas C. Adanu. foe the pttot seven 
yearc edilor or it]« Uullelin, wittidreu- tn>nt ACtiTe edtloriol direction oi the 
maiEsiKie. Dr. lauah Bovrmui becocnef director <A the cdiiorul «cafl, JuntGed 
by W. L- G- JoFTS, I'^on Dommun and G. M. Wrislev', Tlie «ulHCTiption 
prirr reniAin^ $l%.00 a year. 

In »tupe Hid ftiic, in itylc uf cm«r and Quality of paper, the new /7rtwnj^ 
b a iiuirkcij Advance over the corroponding featum o4 the old Bolicfm. The 
nexv mi^izint? ii n^lijictivr in rvfty vr*y. Ttie ankki in the January auisber 
aiT vi ht^h qualily> excrllently i1lii«lfa(ed. About one-fhird oi the H^ce il 
ilevuted io Nntn. Rrvieui, and Ori-K^nphicit Nrw« and Item*. 

In li)!i introdticiDO' ziinountcTiirtii iHt editor iAy»; *'THc Geocraphiol 
Revkw hopei to r^rvt the cau>e of cducaiion. BecauM the phpicAl forca of 
the enrih nTc to inHmarety hotind up with human affain i^eoicraphica] «cience 
fhould h«ve a ptomineni place In our cdi;cniiona] tynent. . . . 

"To brrnmr uill tnorr iivful to edurarinn, ihe SoHery's Riaf! his hern 
organiKrd foi ihe >yMei[mtK drvcloptiienl of tlic best geoiErSfkh L'jd tnatcrta) 
from all parb of the world. Over jix hundred periodicaU. either primarily 
i;eoj;raphtcal cr conlainini; matrrial of ir^ox^aphR'al inttre^i die recnved each 
month, 'lliese are now thoroughly w-orted oier arid the ft<ultt publbhed io 
elaswfied form. Probably no other geogirapfiieal «ocJery ctnSo on work of 
tqna) rhnroLJ^^Unru :uid rangi? at the prewrnr ttrnr/' 

ITie A;iieri^an Oeoerafihical Soc«My i* dotnc valtiabJc wori. The 
iStnerou» tcm)s upon which it coopcraic* with ih« Avociaiion of Amefku 
GeofiTRphfT*, its cordial attitude toward the new Nartnnal Council of Geoir- 
raphy Teaoher*. and \Vi broad pjafCr policy in nil partinilar*, are admir^k. 
The new tnagaxine promiKs tu civc Amencan grcvrapheT^ a ncmiific prrio4i- 
ca3 equal to the beat la Eurupe* 
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SOME PROBLEMS IV OEOORAPHIC EDUCATION WITH 
SPEOUL BEFBRENOE TO 8BC0NDAKY SCHOOLS* 

Teacher* Ci^Itgc* New Yort 

¥l* may sccri ai finX ftupcrduous co deceit thii addm& to the diM:u»ian of 
X probltws 111 geutlfaphk education wben more than one half the lacai- 
ben of thii ai«ociai>oo are engaged En ceachinf; geography, or forae ph»e4 of 
the subject, m our 1ii)jli«r iii!>iiitiiiucb. Havltii:, licm^eiTi. lAirrkcil tn^if yezn 
in ihc iludoir of both geocraphy and cilucation — a» it ttere, m ikc umbra ol 
chc one and ihc penun^bra ot the cpther f^ubjtct — ray encr£7 hai been dcvoied 
iQCfeasin^ly to the comideratiorn at ihooe problenu: which involve the «ffcctive 
oo-ofdinaiion of fidurational rhRnry, pracn'fie and ideals and the ideaU of the 
profewioiiAl jCf-fi^rHphrr -And prrrfrs^ionRl irat^hrr of (*eo|£raphy, I Tiave realmd 
oiort and more lully ^ the yrji^ lave pa»cd ihat we *JiaIl ncvci have cffec- 
tnrc scogrvhi' tcacHine ucitil e^oer&phera and educators come to undcmtand 
each other better, art more sympathetic ejKh co<ward the other'5 viewpeant, 
until t}ie>' rcilixe dQat their idealt h:ive many facton in common, and that d' 
hcthtnat can be vcured ottW br ream work. Tbe time hat ptMtd when in 
cducsrion, ^pon«i or nen In lifr> ihc ^ur pUyer can allord 10 ucrifkc tJic luc* 
ecu of ihc "ream" to increase his vanity or promote hi« dienity. . . . 

Timtf WiU not permit nn)- prtiienfaiinn of the experimenif; perfiinned 
lod K«a made by the many workcra who have coninbufed to the evolution «1 
cxpeTJTr*nral p*%vholoEy lr<«n a philoiophT into a *riencc. SutSce ii 10 Miy 
that eMinblithf'd pnnviplcs of education, of which the neu' ;iEtirude <ti tdiKa- 
vkini] leaders lou^ird the <iut«tion of mental di^jpline ii an inatarce. have 
broui^bi about new and in frneral more efllv-ienr niethudi of teaching in tnii 
bctie: elnuenrary. se^xKidaiy and norind schools. . . , 

On the wholf. hnwrver, pTOEre<ft k heine made. , . - We muM look fof- 
wardp <ml if vit believe (Zeo^riiphy cm hr ai(ju<cd fnvn ihe «Ulc of afmteid 
dcvcloprncnt in vihicfi ii ha» k> lat\z lain dormant, wc mu^ Join farce» with 
all wlio can contnbutc scientific truth or accurately te^ited experience to ibe 
ftolving of the prot>]em« of <uch deep intemt id all, cind work for suecvSA aa 
never before. Geography will come to fti own when it i* ^t^ii to be worth 
while in eduraiion. To make (fenicraphy worth whiTr we mufiT not only 
KTUtinizc our cneTbodt of trjuhing from the edu<:aiTona] Mardpoini, rrev-jJuite 
it* partft, and pcrhapa the subject aa a whole, but alao pay attention to the cdv- 



*Bae«rpta ^oin pnsldontlal addr««a datlv«fii>ij twrorv the Aavectatton of 
Aik«rfe>n Oaoffnpn^ra. WtaMagtOd maatln^, U*e«mber, lVt(. Frtnbcd la full 
In A:*oof «a4 Ftu^etp, VoL Ul. pp. Sll'»6. Feb. S. 1»1C 
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cmtional movcmmtt tlur eduoition;^ Indm, profeniona] mil poKtklli an 
0c(n-ci) ind d;cctivcly pranuiiifig. 

Tbree moreiMnis od crtu u|:oifiam<t, a11 vhaUy «&cting the atatw of 
fieographf in elementary nnd wcondory vchoots hav^ wichio the IjUC itw yrtn 
come to the hunt in educational doaittior ind educational aL^ouoiiiraiioa 
Tbry arr rh« junior high trliont^ itir adnprlofli of craera! ccumiT cxiunoesi in ihe 
rjitKcr htgh-^chool yar^. sa\d (he i3fOJci:t or the problrm method oi tcadiinc 
Dot only KiciHC, but (Xhcf subjects* 

PrrluLfH the nxHi far Teachinjc and fi'enificant iDuvrainii oi rrcmt ycui 
hu been the development o^ the junjor hleb *chool which may bt "dduicd u 
a apcdal oriiiajihration of cradci 7 and $, or 7, 8 and 9 to providf for irrcditer 
ilifferentiiatiofi of ttudM) bfiter cire of individual pupilft, on faster ttantition 
to high K'hml, lon^r school \tie. ete/*' 

By thi» fl>'stem of ori^anieaFion oMie flubjects. Uke nuuhemAtic^ beyond 
onthmetic. foreign lingiuyec MMi coaitnercul vid induatriai studiec on be 
bcpin earlier in school Hfe. the abrupt change in methodi of school work cu»- 
tCRnaf>~ vrhrrr ihe hlgU Kchoni follows after the ei^lh ^ta,de v. avoided ani 
children :Lrr k^t intercticd in the worii l>e<:aL$e content and oiethodf chan^ 
ta their power» incrm'v and ambtiions d<vcloTi with the oncooiine of ado 
Inotnce. Already report of the succea of junior high schools froco oiany 
dtifs ihow ttitttttically a (treat increaiie fn the number of pupilt that remain 
in tchno] beyond fJir u.nth or ^vrnEh gmlr. Thi« div[!4lon betwtim the graie 
ichool and the high whoo!. which Hu to long remaincii tintoudicd, ia disap- 
pearing lite a miKt before the brecxe cr «un. 

Haw don ihi^ ;iffect i^eography teaching tn ichoaU? Gcncnlly in one 
of two wayn, Eithrr continental or recionil geography i^ itropped at ihe end 
of the sixth year of the eletnentory school or it i* carried unchanged or modi- 
fied into the firfit year ot the junior high ichool — the old ic\xneh grade. If tbc 
former pUn i£ follow^ thr lystecnatic: ctudy of jceography that n^iry o*r may 
or mtj^ht f^J useful b dropped just at the lirre when the increa^nc abilities of 
wrll-tMinrd pojiilii make I't poasibit for regional frxTTaphy, ;vhrther luuB;hr by 
o\d mctliods or n^vr, to be really a contnbucion to life preparation. In mxac 
schooL% geognphy in the junior high-*chool ytAr% it devoted to the demcMl 
of commercial and industrial geography, and no atl-roond regionad study h 
^hrrt. Children arp again "fed, clothed :ind slithered" 41 they ha>« been 
perhaps Mverad time* in the earlier years of vhool getigtaphy* O^ing to tlie 
lack of good leitta and niuipmcnt and Co tbc inadequate training of the tcftcherr, 
tbc work often becomes 1cm Acriout anil satisfying than the wori tt dj^placca. 

When regional ucogr^phy ia continued in the firai year of the junior hJgh 
achool, It 19 uaiially made aoinewhat coinmercLAl in ^vor nnd filb a need thu 
all recoenti» m worth while. At prcwni the bcsc work for junior htgh achedl 
has yet to be found. The problem U before uft auid wy coni-deration of 

1, Rorort (^^mmlMloaer of Eduntlim, Vol- I. p. 147^ VaHtilntton, Gown- 
iiMnt PrtnttDC Ottl^. 191G. 
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work, indwlifig ptofnphy, in locondaiv schools nnut uke acoounl of 
thii morsnenc and be orgioiMd tCicordiDgljr. 

G«oenJ KiCDOC b « tiUc xhtt todjiy loomA luge m educaiionAl diGcustion, 
sod unAtt it b includ«] t!k« work in scifncf !ot the «arli«r ynr« of the old 
tjpe bi^ vchooJ Jtod ibc upper yein of tlie new^r jimior high tdiool Onlj' 
u jcui ifD m axnmittn of titc NaiicinAl EducKtion Aaoudjitum' ceconi* 
mended a year coune m eeoenpihy for the Rr^c year of high ichooU, "tbout 
one ludf lo be devoted to tbc U^xr topics in phy^cd ceoEraphy* and ihftt ibe 
remtinder of the year be ^iven to a ttudy of North Anacriat uid Lurc^e,'* 
ThZf recommendation vsri^ bui little from tho«e of a report made to tkia 
awociation in 1910.' 

Sicre tliai iprncrvl w:ienoe, or danenrjiry adencci Inut coint in wiib n rvab 
so impetuous that even its promoTcn have been swept from ihcir fee: and 
have foijr>d some diilieulty in readjiuiinE themseive*, llie cBeu has been in 
many case« to erowd ^eoffraphy from the curriculum. . . . 

The problem method of irflchinj^, fourded on pr>ved psycholngical prtn- 
ciptcs, and advocated \yy out kerncfC phriox^hicHl thmkcT^ la education, ia 
oiaiiaK rve[y n!ui:atiofi^ wxirkcr in each cic^t Held of ttudy atop, look, ihiak 
— and then Uiink ae^ua. 

The junior lugh school \i requiring an organis^ion of high«:hooi geog- 
raphy wort to meet a rtew need. General science b crtnirding geography, or 
more properly phyifril geDgrnphy, from iti time-honored pUre in the iir« year 
of hieh-Hhool work, and makes ncreviar> a reconaiileralion ni whcic gco^ 
raphy »fuH be placed and whit *ha!! be laueht. The retent development d 
the problem method of teiurhire — an old friend thnt the bc^t icAchcn have 
loi»{ uMd unconwrioutly — if now becomiOE a rough tool for fhe bccinne:' and 
t^ novice. 

As a rrHulf, i^cj^rapliy, wliiuh wr Ltrlirrve \ms n-vtiU tliHC taiii nu4 br 
chaJleticed, rmnt be approached from a new iiandpnnt. If the ceoctnipbcia do 
not help in thii reorcam nation and redirection of geoicraphv, the tnk will be 
taken from oar handK and chaoi m:iy mult. A itudy of the litemtute of 
geog ra phy teaching «how« that tnany educational leodeni do not realixe the 
aiS^itfiranre or thr hrantir* of thr tnhjrrr. The^- serrpr rhe rMe ni content* 
of the formal texis on phy^ttal mid coamiercial Keoieraphv (of w\\kh iicarly 
tibiny different orea are now in ufc) ia & diircat of eeoGraphy, not of ^eeial 
phases thereof, and cither discard the suhjeot 3^ beyond redemption f»r Bccept 
it aa comeThinf; that muat be endured. Few realise thit thete » any other 
g e ogi4t> hy than the phytical and cYiiTiTtierdal geography of r?ie kti few yean, 
thnjsh aevem? reports advocsttinc the dri-eTopment of retfioTiil eeofcrapliy, and 
tltc humanuine of phy^icftl ceoc^aphy, have been viMr dlmr^biited tfnA much 
diicuaMd in rectnt ye«ra. 

A Btudy of the printed cmir*« o* swdy of 21^ hith ftchoola from all pans 
of the country, of the aniwera to a serVi! of <|Lie«tiofl< refeived from 7*1 fupef- 

1. ^ovnttl or Geoffroyi^. Vol Vtlt.. Mo, 1. flepteabi>e. IXI9. pp. Vt. 
a. Jtn»fnat of Ofo^rmpHr. Vol. YltU Ho. 7, Uanb. ]»10. ppl 15M3, 
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intcfukntt in Ur^ citie*, of 24 npliea to a ofniUr qttc&Uooniire ^ftii to a mmch 
larger namber of hi^-i^ool teachcri — «etccml tntinlj' by mrmbrnL ai ihU 
BceoctACion as ihc boc md idosi Mcceniul irjBtfecn ibcy knew — as «i%L) as 17 
TCplio CO a quc^TioQiiain sent ruxnilK to oxnibcn ui UiIa assodiuoa. abowi 
cmphaMtLIy that K^i!fai>hr ui li^h »ctioob » in a mt aad tgrntnUf out of 
fsvor. 

The priotfil anncuiKcmrnt* oi 219 kigh Ktioolf* Incomplfte as ttie^ ire 
a* to tloaiU, indimr ihai Krugtaphf i« uiiTfaMiv In i^igniAcanci^ only in biut- 
nctf Of Lflinnicrciil txHincs. KxcurtioiH zni.1 firld vnirit aic of^cicO in bui fcvr 
Khool». Ubcrntory vrork i* noitd but mrc^y. The oioir J«iorabJc fikCt is ttui 
lit more ibui hkU the KhooJii eivine Bcofifup^Tr f^ve hotiti a vmk arc dcvoicii 
to it, a iaict niort chiraftcmtic of bwincM covracs tban oj otber oiMin«&, I'^e 
dry facts ■« ta fh^ utarw o^ J^^ogrstphy trr suflkwntly dtKituraxioic but thr <lr- 
tuUcil rrasuju for ihc ivci*t, m if,ivca by tcachcn anil ^upcruitcndcfiE^* Atv cvai 
iDUit HI, \V> can draw many cnndasiOtUi accordiiis lu uui inEctt^ts and 
points of vicvr, ax to why scographr Ifachinc \s not more 5ucccsatul m tec- 
ood^' ftchoalv Wc nould all probably A^r^ th» lEcosraplir in ivcondnr7 
school* ftufFfrt brcauic it is not tied up «-;Th ihe orlier Mork Jind leads no- 
wherr- Gmgraphy in «rhoa!« Inrks uniiy and piirprvr nod hmcc iirmfEih. 
Wc as ctOKrapt»rr& han brcn puiiine our a^roval ou a type of anrondary- 
school etocraphy in no way related to or based on il^c eaiEcr kIiooJ work. 
Students in the strew of eccoodary «choob can itave no workifls uk of the de- 
tails of thdr earlier work, ualen thoae details are uwd in their reffuJar worlL 
W}ier [lUpln hiivc hem npmrd W no lontHoral wurk for five or s^x yean, cer- 
tainly nimr they Irfi the i.cveniH grade of the eUmcntary «^noli bare coJlegie 
and nonmo] Khool icachf n a ri^ht to charge ignorance of location as tke chief 
Zfof^rnph'tT weakncu of high i^rhcwl groduntra? Have wc been contistent or 
fur «tp^ted? When Itschcit arc nmfntngly unaware, as iheir replies would 
indicate, that there is anything new tn inrrhod« of i^togr^h^ teaching, or tfut 
they need pay artrniion to educatlona] principle or nuA'emcnts, can we von* 
der that grufirapliy » nut. to put it mildly. 4 univemlly MUght elective? 

Wc lament the poor teaduag of geography in high schoola and yet do not 
aid in it^ bettennent cither by showing how to get the real spcrit of geography 
into the formal ^^ork, or by paying heed to the tendendec of educadoml 
ihouKht, We cxn not play ottrichet any longrr and he xrlf^satiEficd ki our <ar* 
potrd isoUtion. NcithcT can we nghtlj cniiriRf cftjcriphy ccachfns In second- 
ary Klicola ju hcini- had when la raott hich »4:hool6, outside of a few laive 
ertieA. the geogrvphy work if. not suf^cicnt to demand liie full time of on ade- 
qtntely trained teacf>er. Today* as shown by the replica received trocn que*- 
liornaircs, and in the report* of i study in the high schoob of the middle w«»i. 
the jpftial fearhrr nf erORmphy \s rare. Of fifry-«pht tcaclicrt of grognphy 
in fifry-lhree high 4choo!s, eifiht raLghi geography only, and these wkTir all in 
one Khod. Tlie Hxcially trained teacher of geography \% rren t«rcr. Of the 
fifty-ciEhl tcach^n mentionrd, only nine had had fforc than one yetar't woth 
in geography in nomnal school or college. VGiiiIIy the leacher of g<o|>Tiphy 
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Kftdkcs one or luon oihcT sciccKct, or some orhcr ubjecTs, pcrhora ph^-ifod 
im'ninc or fltcnocrvhy* The nmal vnchcr of ccoerapti? t% a teacher of 
tcknce or commerciAj nibjccti. 

TKf lack oi trained ceachen of seographjr in the Sigh KhooU it not due 
CO bck oi *upplj^ 4o much u io a Lack oi demuid. An incmiAH dftHiAd will 
hrn£ « iuqip^y' We mint ptii a nnr sptrit itnd a new cunteni into high-KhooI 
geocriphy. . . . 

Meanwhile the aid content of ph>-nea^ seocnphy for spcondary athook 
ha$ pcrNatrd with but liicic chftage, or if vrc hsvc mJuded any phases of ap- 
plied ecoenphy in our iati» we have ohcn done « ui a forcoi or perhip* eirea 
apologetic way- In recent years »oinc teAchcna pn<l writers have made ujcnili- 
caot adi^ances in humants^in^ physical fEfogtaphy, but «o great h the inertU 
of fhe past thAt no one hftS a< yet put forth uiy complrfr con^ni^tivr pmjrnim 
for the future liti^i-Khool i^ru^mphy^ whiLti niuM be edui;ui.iunjdl3 Kiiuid. 
seocnphically MrDoff ajiJ bruod. and really wonb studying for the uaahlencw 
of it! contert- It it in p^trt due to tlie demand that geography >hall be worth 
while thxt we owe the preH^nt tremrndout nfniJicance of commerciai geog- 
mphy. u yet not wholly devoid of itt Mttt of "fun, feathen, pjois and 
rTOUT^,"* . . . 

Geography for secondary Khoob will in time be £co£rapliy — and geotc- 
raphy i» not a synors-m for phpical ecocniphr or cooimercial ^oeTVphr* 
GeocrapTiy Ee a hunion as much oa it h an rarth Hcirnee. Its larger problems 
are Imrtuin problenu that i:ivo1ve i study not only of the influencing condition* 
of the phyvf^i environmrnt, but of the rconomic and Mcial condiilurLs th«t 
may be ai ha*ic w the phy*ica! rondttions. These larger pmhlnnt are not 
wholly comntercial or induitnol- Commercial gcoeraphy bcar?^ about the 
«amc relation to human {^^raphy that the phy^iof^^phy of chc Innd or water 
doc* to physical ecocraphy. It in only a special phjiw of ihc larger subiect, 
hut a phatf rhat ran nftt he JKnored m any ccwupTcte smdy. . , , 

The ptoblnn aiethod of approach enables us to deaf with ihe tame hauil 
content. *o a» to make a Iffe-eivine i:id thouBht-provotinp uibject. Farther, 
this method ^'Hl minimize the dcadcntni; influence of pure memory work 
which lo long wai coniiiiered tlie main phn^e of trochinC' Fact» and princi- 
pl« will he remembered because they are utcful and becante they are properly 
aucciatnl p«ycholov*calty- ''T>'*cipHne'* will b* «frur«! trough the pRicvnt 
training of thr enquiring mind m u>lvtn|: tritntiftr prohlciTiSH and the methixh 
of work employed will make cuicr the »tudy of other »ciencca approached tn 
The narac wav- 

This vitaJtred geo^aphy will he ori^anized ftccordinft to educational prin- 
ciple* and will make me of the method* of teachh^s knoH-n to be best idapccd 
to adnlcEmce, Lahontory wijrfc, nritatrnnt, i^inVve*, or any othi*r de«]'rabfe 
plan will be brought in when mmt wrricejihlr, Thr drvrlopmrnr of the in- 
dtriduil and claw wil! go hand in hand with the dc^xl^^mrnt of the Mibjcct 

4, R E, Rjun*^. "PbytkAl O«o«n4>hf la titt Tllgb Seliool*" Sdloof ^etmcv 
«ii4 V4ia#in«llci, VoL 11. 1tlt> pp «SS^: Vol. It pp. tBC<: ItMt. 
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ftfid ttoi Ug *o toi behiiKl thtt ii aDi> be foTX<Ktcn ts A purpose m tcacb- 
in£. , . , 

Tbc new geoeraphy wjil ieid (Aipilt to appreciate Uie pltyacaJ, ccoooaik 
■Jid tt^al camc« imdrrlyin^ ihr cofiirqiK'iKes Kcn in hunun and ^H^ vn>B- 
nph/, » far j» thrir agr and pow-^r* wiii pfrniit, Tbit nrw Sro£r>phjr will 
£ad ii» aiiijticaiiui; in hi»to«y. Ja economic* ind die othcz dtMrilmuvc wbjeco. 
Location will coire buck bccau^ like counc ^ill deal vrith lacti vid rtlniiona 
pUiced somewhere, and centering around Mcne human %ti>np And ixa prvhUtas, 
Bctiig a. subject oi value in the interpretaEion ol httniio afTaiins in matins cle«r 
;be story of ihc paii at well ai the ccnditwnt a) the prerrT, it will be vaed 
in oihcf subjrcc*. . . . 

Any cffntivc reoreaniti^iioTi of hieh^tchooJ ffco£ra|>hy i*> trttti *'thc aitut* 
lion that coofroots \iu' cbe bcpnninj: ot a rtnolution in ceoenphy leachinft m 
epochal aa th«t ot ihe nineties— depends an majiy practicuJ (acrorv. Wt nauit 
have texi-boob in human uid phyvicd geograpliy orgsnixed Kivntilx^ty and 
hftttr unified thin many of the current buoti on tonunerrial geo^iaphy. M 
die aeiv sDogrRphy will involve ihe vindy nor only of the diMnbttlton oi peo- 
ple, but ai the iortn* of hfc on which hununiiy depends. ;ind will indudc a 
ttvdy oi countries ah wdl ta pcof^lc, wc muft have an adequate Khool atlaj^ br 
America, cniilAr to but yet different froni thotc avAllahlc in ccveral countrioa 
abroad, W> must liave c!a**-room tniidrs involving the study of other s^ 
graphic nuierial^ than lexr-booln and atlasr«, and yr-r not wholly dependeni 
upon topographic mapv. agricultural bullctuu and ccn»u» rcporli, which ait 
often mere makohitts ior the rtal thin^;. Fbiolly ive mu^t have tcachcm ol 
proper training, who have caught the ipirit of geography and of modem edu- 
cation, and who want to teach ynuths fzeugrephy and not merely «ome phase 
of groEi"sphy to yoHTht The dfmin^ for trju-hm nf thf* lypr, which already 
in fa&:t ext»i», may involve our collcu"^ a-cid nornuil whooW, friv oi whif h a» y«< 
pay onvch attention to ecoeraphy/ Pcrhap* the day will come when the pAth» 
blaxed hr a ftrw <i>llc(te3p and relatively fmer nomiaU, in real ceography 
teaching will be more generally followed and geography will come to iiv own 
fn American education. The opportunity and demand are here, the retpon- 
*ibilify cnrfrontK nv. Self-prwcivatitflt, and tlie incrcmng number of gco- 
graphcn who arc winning th^ir v/ny to ihc fmni through their midiei of life 
geoiPraphy, would tcon to tuggeit the line* of advance wt ihould follow, 

G^graphy can not hf< whnt it f<hou1d if ediicationftl leadcrSt unimined in 
geography, an? to dinprt it* future rotirve. Neither can a Reographer deiWop 
his »ubj«i to its highest degree- if he loole^ at ii only from the window that has 
giveii him tlic inusl plmiiig vbtaK vi thr vcicnic iind piyft no iMcd Eu ilie vul> 
jcct u a whole, or tc the new conditions that modem educational Kiertce ha* 
brought E^ut. Knowledge is becoming more and more rpecUttMd; progrcw 
il being made >o fait in all «denee« that the all-round natunltit, ab!e to teach 
any ^lence well, n alroMt an {mpoAJhitrty. \fodern edunuvm it a Mtmce 
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juid ui MTU U n the ncccswry handtittid of a)l tubjocn th^t <h<iu]d enter into 
the tmininf^ ot yfMih. Lti u« then seek m Aii. With our fyc^ tumtd ever 
iow:&rd the id«al, «id yet itcoisniiing tbtc ti is a practJcsJ problem beforf m, 
let ua take tucb acn^^ ■'I'o th« fLilnrr at the b»f Ir^timony ol ill irkirresltfi), 
>pec£^Iy tiauncil cxpKtti in the ^cvcial coupcrsiing ^^ioki^, n';irr2fitiL. Tlieii 
eeocnphy, being proved oi value mnd ooc rDerely nken on Aurhority, wiU 
come into JK own in oil phos^ of edtx-^iion. 



MiNCB^L Rbsourcis op tub UNrTEi> Statbs 

71^ viluc <A the ii>incr&t production of ihc United Staici now fcftchc* 
$2 500,000,OOU n vcat. Th^xicli tliii vttWr iaXh tar below that of tbc wun- 
try'i taxTO products:, the magnitude and «cope of our nitnrral industry may be 
b«t inejwuwd 1^ oompflrinj our own minefal production with tliat o* othfr 
cDiuitriekt no onr uf i^'liicli can eiirnpFl^ with ui in aliundaniT or mnrty of 
mmcraJ rooutcei^ Tbr ITniietl FvUec? minrv neafty 40 per ceni of [he world'* 
output of cnoJ, and produced 6S p^r cent of the petroleum m 1913. Of Ac 
oaofe «t*eQii4l ErXTnls^ *U) per cent of the world'A output of Iron i(^ raiccd from 
Amtricftn mine^. and the i(rx<l<rrt of ttv United Stares furnish ihr world with 
55 per cetir of m cnpptr and at lea^it ^0 per cent of it* Icfld and rirc- Thwe 
4rc the raw nialcrtah ori irliicb 1iu been founded a ertSE mrialluri^ka] indu^ 
trjr, but on which can be buih nmdl more cMensivc chcniic^ and mrial-vrork- 
iofi industrira. 

The onlf esenltal roineraU of tile fin^ rank of which ih^ United StMtt 
bas no known «uppl>' at all rammemuniie with it« nreij« are nhratec, potaib 
nln, lift, niokel and platinum* ihr Int ihii* inmprKin^ two nvrnita] mineral 
feitili£er» vij tbrcr verii' useful metal^n Piobably no other nation in tbc 
vorld to nearly Approiiehe< ab»oJute independfitce in respect to mineml rt* 
f)0urcc8- 

In itt reserve of tntneral IwU. the United StAtn ho)d« an impre^able 
position aa a world poiver in industry and eofumerre^ Our production of 
coal overtop* that uf any other naiion and, in fa<t, nearly equals the cocnbined 
output of Great Britain and Germany, the nations that rank acconci and 



Halt a Million Acitsft InRiOATtt) ntoM Weuj 
The latfeit iftuund-wairr do'dopiuentji in laie yean have been iboic dC' 
mzftcd to provide ^accr for irrieiiton; 500,000 acre? ate irrieatcd ifl the trtd 
and MOiiarid States with well water, more than two-thirds of which ia 
biougbt to the ^rface by puonping. Mo»t of the irrtgiation with ground 
water ii dore in Cjilifornia. Xloreover, trrig^Efon with ^mund water ht not 
confined to fhe arid rrgionat; to 1909 raore than 1.400 wella were pumped in 
Loixinana, Tcxxi« and Arkann» for the irTieation al llOjOOO acrc» of rice, 
and puxDptne plaxiis for Wiizfttnz ft^it and vrtctablei are initdlod tn ttvert\ 
localities in the £a«t. 
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ECONOMtO OKOORAPHT: IT8 OROWtH AlTD POSSIBIUTZIS* 

By R- H. WhUhcA 
Utdrtnitf of Wucoiuin 

RKPORI'S imn\ tvaiHv nil p«m of the country lAdlcire t coniEmied 
t;ra«klli of LuiQinciLul KtutniiUy n a bii^ cckuol suuljr. Thm m 
two evident ruNo* hr tKn crowth: 

(1) The uicETivf oi cocnmercial «rann, uid 

(2) ihe trend tox^'orti ptkucaI uid vocaboaal icudies, 

Anr bnuich of studr which can prdix ihe word ^^cotnmcrcuJ" to it* 
name — oomraerciaJ anttunetic, conamtrcial tnglifih, commercial [aw, — 
pmnpriy falb in a preferred dft« lo the opinion of mm^ pv^^Ie^ pArtiojlarljr 
ftnjnjc men. In Ameriran e(lu>i-anon ibere t« a prnivtmt drift toward studlc* 
that protaitr lu incmM- ortt'i iiuiDfdrAtr r«ro»ii|£ [v>nrr. OxiunFrcial groc- 
raphy i« fiminif in thiA jnovcmcnt. However, Uie ^tudy ^ not cvcrywbcn: m 
hi^ favof because, il it nuintatned, — 

{{) ll> subject matter cxmimMh w lari:cly ot mere iienu of mfoftntt^ 
loosely connccEed, ever chancing, biefU^ sudukal, and povcvnnc littie ncn- 
lific value. 

(2) The *t«d)' *ppesitji to llie Diartory, doei not rrquire nwcb, if anjr, 
indepertdcnr reavminf^. *nJ hence J«et not ijcvelop iniellectunl power. 

(3) T^lc vippotcd prRLTiuI valiie n Urgcly [inaBiiuiTyi 

All of the otijeriior* rfsolve rhem^nelvrt ir«> the inaenHm thai rommer- 
I'lal urography hu litilr wipnlific valtir iind tint it^ •iippo*r<! piftctieal vnlur t» 
ovcr-c»iin>ttcd. Nor is the A^fcmon without »ome founilation. Thaat of Wk 
who are ii^lrrcttcd la makins ceoernphr a reAlIy valuAbte hranch of Mvdy 
must tximinc cotniTiercUl Kfogrsphy In the Ii|;bt ot thne objectionf and deddf 
whether they are ftenuine, and if M>, whether they are inherent and inr^- 
mediible. 

Economic seography u not a science «n ibe la&ie ««ue that physta or 
chemfitt)' k Neiiher are hUtory and econonilci. yet ihey aie raluib^ mtru- 
tnmr^ »f education. It U ntn iiiu^eratire that a itudy tAiall he %irirtiy men- 
lific m order that it mft^■ be valuable. 

Economic t;cot:raphy i^ one of chose iiudjc» which havf a ukJuI infor 
miKion content. The educated man it one with oor ont> a wr^! trmitrd m.M 
bur also a fi*// infrtrmtd mind, Kducation J* designed to give h^^fh knowted^ 
and pouYr. Same hrandiei are valuable mainly became ol ibetr irainfvE 
ralue — ancient laiiftuAen and i^rotueEiy, for ciatnple. Oihen a£brd inteJIcr- 
tual training, but are raluablc mainlv for the iatiKht ^vhich ibcy %xxt into ibe 
wonderful perfection and order of Noture, & t, ph|«ics, cfaemictrTi aoJ 
biology — the natural iciences. Still othen record the aehieretrentK nod i^ 
proKre«« of mankind — e. k-< bi«ton', and liuman ^ceosraph^. Hfiiory ac ■ 

"Alirtdcod from an addnm befon the Coumefolal Taacti«n' «rirtlno of ti* 
Towa T^Miien' Anodailoo. Dee Uolaoo. Koe. 4. 1tl(. 
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bnncfa of Hudy bo lon^r hu 10 bt drfmd«d; tc b» made a pbcc for ioeU 
becauw it fumuhM s kind of knowlcdf^ wTiich oifn wiih ro pocwn; tr hot df> 
«frrv([|lr coint TO ociupy a large pWr in pdutaiion. Frw will eonilfmn it 
nxreir became it itppealt more 10 ibc iDtmor)- ihan to ili« rcuui: it i> not 
offered at a mtMiitmc lor ptif^ic! ot ccomrto- It^ purpcMt (a education ii 
to f^vt breadth t>i mind, breadth or Jmcrci^t, brcndth n* outlook; co enatile ia» 
to fee events in penpeetive. The euite^iTAn. the pubt^iit — the leader t>i sien 
— who don not know htstory i% a poor leader. No one deiend« ihe kind of 
liittory nhirh nierrlj- erumirnies dutrs. And baTTfr«, ancf dynHSlies; Midi tva« 
foTRicrlj rrc>cntcd imdei lltc n4jne i>f liiiiory. but thr subject bad to ifTOW o«t 
of llut »taee and Tt ha« done ibo. Now our bc«t lextbook* in hi«(orr not ofilj 
record the po^t but the> intcrpm it^ 'lliev acfii to fthow ihe eau»e« aod the 
coniBequ«rtoc« of ureir everts 4fi well a« to narrate tho«p e^-enti, Scbool hungry 
hait hrcn ntn'onalitrd: and hrmnv it hat Sc^n, mtn rrinfihle rhir tr k valiiablr, 
and ivk1](n|£l>- ac\:ord it a platx th the 4(>ieior of ri|iii.at)Ofl. 

Economic ceoc^^hy IDu»I pasiv throunh — En /«!. it p<a»ine -Jhroueh — 
1»r«dfdr lUf tvolutioo* and is eainin)- ^ou'ly tn 4trenj;Tb oaiI raptdlf in favor. 
In Europe it i* alino»t, if not actually, thtf Ifodinfi pTiaie of geography in higher 
innitutioftt, 

A rational type of i^ramimic geoflraphy 1>, in my fiid£mt!nt. dtsrinrd ro W 
a part of il>c curnoiluni In all oAir hlzh ^hnol>* If chi> i* true, It ls inaon* 
bent upon uf to xt that the Mud>' develop* alone Mine lino. At on<c the c|uca- 
tiOQ intti. What modtfieations in the stndy art needed to brini; thb about? 

SoMB Chances Ncszied in the SrajncT mattkil or G>vmvrcial 

GsociMriiv 

Tkrrw it wtJ a/ ftiminaUen; a «ma]l<r number of mere itemc fhouM be 
tt. There i« llirle value in enumeTatin^! a Ions ]hx of the products of 
fsch CMmtry- Tf i^ "ot neerv<flry to nirnTimi :ill M thr cnti^s ot u cai]nir>- and 
to 5pcdfx ill what scctiuni tllcy art raiwrd. Booki oi icfcremr ma/ propcrlj' 
contain vuch information, bitl not school textbook*, Eocli itnportant country 
ffuppliet (o the «-orld s trade certain thm£t for which that country ir more or 
leA celebrated- People arr [ntctnlcd in thf fact that German^' has com^ to 
lead the world in rhe grcnviniE of nugar bcFTa, and in the pmHurtinn nf Kiittar, 
and that t^at sni^ll (.ouniry rai»e« more potatoes than neii the L'niced Suics, 
£ffcm lioiei SA }atz^. \V> are interested in Gctmanv's creat production 
of rye because it i» the brrad-ituff of the na1tOl^ cet we care little about the 
oatK and barley. We prompfly forpet, if told, that "the hii;h plain* of the 
M)uthw««r are rich in meadoxv* and raae fine cattle" or that "many hci(tt are 
fattened in the nak and b«ch forriii* of ihe Smith-" The Utter are detaJU, 
totredy nxrre than incident* in the economic fife of Gennany- Knoninc ihcm 
ifoo not pvc us Iniieht ittto the csiifcf of Gcrman^-S drvelopment or ihcd 
li^ht upon the rea*on for the phenomenal crowtb *>i the nation's induKrifS. 
We are ready to learn fact* that are ifgniAcart, but we don't care (or mere 
hiinber. 
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Geogr ap hy b die nnly xnidf in thr «rhooU in wbkli young people <mn get 
^nemaiic bipw)eil£c aboui tlir fucion^ tnd pnplo th«c mikc the itioilcni 
wxirIdH And ihoueh vn taay caII oiii Muiy rt'oiO'JUK or c^mmtttiaX. wlut wc 
mliy want b a braad-cvuce type at fro^mph). We linirr ro hart tome iiUi 
of the lYlativt size of OMinttiei becauie tise count* ia »ruln important way*. 
W« want to Icnoih* thtlr r«<ioifrc«s. th« Ktrength Mkd weiicnrsti of their fp:<^ 
SrnpIiiciU paiiliun. the Invii-oiaiais or aiervniinx quiUty of tlicir dutJiUc. tlicLi 
lood-producinc aitility, their decree of depcDdecKc upon othen for nvr pTt>- 
ifuctt or supplier of any kind, ch«ir tnrupon fadlUie^ iheir military and ntval 
strength, the chatncter ot th«ir {pvemment, the etficimcr of their edixatioQAl 
cytcemK 'W racf fiher ni riicir people, utd the thintp which thr^- can do in ft 
mprrior manttrr. We winf to iMMlenmr d , if pnfwblr, the real tkanner of ibe 
countiy a^ni! the j^cniut ut' it!» prapte. Thb wri of JC^oenphy eivc« both in* 
meht and outlook; it mint lor cttiseruhrp sad for Icftdcnhip. It coopcnto 
with hi3itor>'i Irtcraturei and uicnce in mokinf; the nan of breadths G«oc- 
Tvphy of Chk character will nevei he cdleo upon to defend its right to 4 plice 
in tke tchoolft. That right will h^ eonceded. 

Such a conception of s»ETnphy ^1l> for the daiiJliCEtion of couniiies 
into about three croup»H according to their refprctive importiutce ca iIk 
voirid*« ftFFfihx 

l^^Countrio of the first order 
2^^oiintriei of tite second order 
3— Couniriw of lower orders 

The (\ni group LnclMda Great ntitain. Fr&ncc, Germany, RusAJa, and 
ific Untied Stuto^ Tlir ^cuind ^routi lacludra AjstrJu-Huncary. Japan, Chi/ia, 
Italy and po^ibly Holland, BclG:iuni, Arcenttfli, md Brazil 'Ilic third t?ro^ 
includes the rest. This is simply my own clasftiAcation and doubtiess would 
not be aocepctbte to all. 

The countrtes of thr fSrst and second groups are the ones that loom Urge 
in the world's ofTajn; the countries t)iat irc doin^ tliint? m a big wiy. Id the 
third group are also some hiffhly interestLQC countncs — SwitscrUnd* ibc Scan- 
dinavian couniri&A, Mexico, and Chile. It we make schoot fl:eo^npby t^N- 
tjve in giving intifcht into the character of the leading nations, we niuit select 
chf Lmpoitani cxnintriet and tpend ifme upon them. In cwst only a half ym 
h allotted to ^jeognq^hy, it wctuld Se powiblc :o di»pcw of the minor countnei 
» outside reikding or lu study them very briefly. 

1 am per»Liadcd that the improvement oi economic Keonraphy liffi, in pan 
ttleaff, id studying a limillrr nLJmbr^r of cnuniri{^«, in rliminaiing a So£t of di^ 
COOnectfd Itemt of general informan'on, amd in rrnrrn'ng anentirkn upon those 
facion in the geography and life of ihc nation which leally make it wW it ul 
Some of those factun nill be T^trdl)' Kcus-raphical aod souk will not bc» but 
lite Uitcr are »o closely intem^ovfn with ficoftni^y that they can not well br 
veponted from it. 
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Thtm tn geognphcTb— flrd £ooc] ncicn— ^bn liodd thit econuoiic geug- 
rtpfiy ^Lild be Ur^^ly a vtudy af conuDodiiin jind the cimunsUiu^ of thdr 
production utj dbtribuiioci. 1 caa noc brioc oi^rfdJ UKO Accocd ivith this 
view. Thi^ ma)' afi&wer for strict nmrnrr^iai Qcocfaphy, but 1 bdi«Te there 
b a broA^r «id berter kin^ «f seograph/ tlu^ thtt, I cannot nope the con- 
viction thit in the uuiiy oi geography the unit ^ouM be the tftttnrry rather 
than cIk ttunmnJUj^-'snA xt wbe^i, toru, m ir<ni> U lime tjui be itJule fur 
iTcaUDeni (rom both juaela, lo much the better. 

FoUowing ihew general prtndplei ma/ I detcend M wme paiitculan 
icgianlins metbixili of pn>ceiiure? 

(1) Gt^graphf shoi/id titzfoys imvttivr a inotvMgt it/ t^cMian, and 
knw/ltJzr u/ Ucation k laiaeJ by x^i^rkinjc ietih mapt. Three types of ta»9^ 
ttt needed: 

[.^-Oood, cEcstr mtpit ki the icxiboiA it^ielf. with an Atta* t>ear at hand. 
2. — Progwfitire otiTtine map* for pupiU' use, ITieM are mexpenirve. 
S. — WaU maps sboning the main phyiical katuret irtd political divi»ioru 
ol the continents. 

Tliere should be a rejidonable omounc oi irmp-«ketching and a little careful 
mp-i! rawing. One oi the beif oi te^tt lor deir idvas of locationid geography 
u the ability to iketcTi, in a few Kirotw, the ouflinei ot :i ctmntr)' or rontinent, 
and to place in UiCLr correcT poiitjons a few of the irmur impoitant natural 
fcaturet, political bound «nc9, and cities. 

For the ukc ot df firttlenr^a, euh lewJier ihoiild liave a tlioughtfully-naide 
ninimum li*t of dries, rivers, arm> of the fca. etc-, and kc to it that ihcic atc 
thoroughly tauiztit and occasionally revieu^ed, Talcinf ICuropc at an cKantple, 
tbrre are about ten ciiiu of ereat international (mportflnoe: 

Grtnp /- London, Parif, Berlin, Vienna, Romci Petrosrad, Constanti- 
nople, Antwerpr Hamburg, Liverpool. Each oi these it ny}rthy of ittudy, in- 
didiag the exact location, ndvantajtec of location, apptoximstc tixe, most im- 
porrant acffvirirt, and any ipeciol marreni of rral itisnifiranrr. 

There ate abotil 20 or 25 citiei belonging to a vecond group. 

Gr^iiP iL Manchester, Birmingham, Gla^cw, Marseilles, G<no«, 
VtBk«, NapUa, Aihen«. BrvfMrls. Rotrerdniti, Anuterdafli, Copenhagen* 
Stockholmn Chmtiiinii, MrMcow, Madrid, Lltboft, Kdirbtirj^h, Milan, 
Ljtnift, Rudafiett* Dultlinn E«en, The Ha^ue, Wanaw (25). Theie are nriev 
of lar^ coromcnriaf^ indmtnal, or political intere«t; dtie* that appear con- 
icaatly in current ncw^ and comment* and about which titr hieh «cHw)l Mu- 
dtot tfaould know at leaft one or two main facT« bcsidei ibnt of location. 

In addition, there arc other cinc« whose naaie« are *o ofteti lecn and 
bca/d lba< educated people dcaire to know at \tttt ia what fpuntff chey are. 
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I un Jbtpng 50 nch dtks; perbap« tlw liftt b too long, 
GfMp tlS. 



Bjucrlona 


Colofiw 


K-tT 


Praise 


Basel 


Cork 


KonigsbcTg 


Portftmoutb 


Bcl(«t 


Danxig 


Lcols 


Rva 


Mgjadt 


Urockn 


Leipcis 


Sevilk 


Bcrvm 


Dundee 


I^iesc 


Shcflield 


BoT<lr3ux 


FlorecKC 


Liltr 


Stettin 


Bradford 


Pra;nkfun 


Lode 


SrraulitirK 


Bnmcn 


Gcrtf\a 


Muaich 


StUttCAH 


Bmlau 


Ghent 


Ncwcutle 


Trieste 


Bmtol 


Hunmer^Qit 


NuremberE 


Turin 


Budi4r«»t 


Hanov«r 


Odem 


Kurkli 


Cadb. 


Havre 


OportD 




Clienu\itr, 


Hull 


Pilcnoo 





The following riven and coastal waren are worrhy of aitentioii; 

Ctyde 10 Glaaecm- (ship-buildme) 

Mercy 10 Liverpool- cahaI to Mancheatef 

Tyne to Ncwx^tle (ship- building} 

Thame* to I>mdon 

Seine to Pari* 

Schdd to Antwerp 

Garonne to Bordeaux 

Rhine. KIbc, Weser, Oder, Vatola. Danube, Volga. 
North Sea. En^uh Ghonael, Strait of Dover, Iriih Sea, Baltic Sea, Ba^ o( 
Bi»c^\ Mediterranean Sea, Adriatic Sr*. Aegean Sea, HLodc Sea, l>ardaneUe>, 
Boftporuftf Caiipijin S^si, Scrait oi GfbnJlttr, 

Ofiif^nat'. Rhnne, Severn. L(^rt, Tagu*, Po, Tiber, Don, Dnieper, Gulf 
of Finland, Gutf of Borhnii, Zuydrr Zee. Skngcr Rack, CaitPEat. White Sea, 
Sea of Matinora, Sea of Aeov. 

(2) J foon^ raurtf in fe^graphy SttKka ihf pufiiU iht kabitu^ itsr 0/ 
ttdndard tvf^mte Inch; the encyclopedia^ the Statittical Ahttract of the 
UriieJ Stat?*, the Siateiman^ Vrar Book, the Year Book of the Deparrrnent 
of Agriailiare, thr :tnnuaJ volumes of ihe !_'. S. GeoloKFcal Survry on the 
Mineral Re^urce^ of the United States, the abstract of the U. S. Ccnsut and 
even the World Almanac, Every atate iMuca reports and bulletina of ftn- 
paphical value- h take» a Irtdc writy^ to find out about ilie«e, but it pays. 
CItie*, railroad coa)panfe«, vteamibip companies, xnanufactunng oompftfUOh 
and many f>rhrrs raue illtwrrared bocAteot.* Litrmnirr, desired manly for 
advrriixint: purpow:*, !» tn br u^d f>panrLel> but It ts wnietinic^ u>cfiiL niatnJy 
because of excellent ittustrationfL 



'Tlio JouroaJ of Owcnvby publlobod n lUt of fiOD such t& Jo&uut, ItlS* 
atbd coploa of tha luue of th« taa^ului^ are «tUl available UCc). 
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and in ^rg^fmitrng aiatt pnttntht^ tpteUi lopi^t, Thr cxperUoct ftnd training 
giiiicii in dtAi\% inch vrork ^ oitai worth cnore xhin the knowledge. Such 
topacft tna^y itr^xrlvc dther the inlenuvc tiiuiJy ol Moic couxicrr or oj some sub* 
tect, of which the foKowinE ^rc cxampJa: 

The co^tt industry oi Unuil 

The nitrarc industry of Chile 

The Cftcto induttry of Ecuador 

T^tc fttKzr todusiTy of Cuba 

The wTk intluatnrt of Japan 

Hutor>- of the Psnauna Canal 

HUtDiy of the Sua CohaI 

Agriculture in Chint 

Gruuii2 in Ausmlia 

The gold and diamond mtnes of South Africa 

Luniberire in Washington 

Iron mining in MLnncwta 

Cotton sfTowing snd marktting 

The ted luherie^ of Aluktf 

The Salmon rwlieries of tlie Pacific Camt 

The Tmnvi^iberuui Rajlrofld 

Oe^itai is one oi the Knrtt of inteltectual eKerdaca afid one in which 
nvtfty frtudent* take a great inieresi. Certain quetciona m geography lend 
themieliva 10 ihs lort of dbcuaaion; daiaca proft by toeh debstn between 
selected tewm of threr or four penon* on a Kide. The following <iue«t?ons are 
lUuitnitioiu: 

1. RftokvJ: rhat for forrign trade thr erngraphiml ^'ruan'on of Ger* 
mwiy h iiupenor to that of France. 

2. Rftohf^f: that the buildtng of the Panwnn Canal writ benefit woHd- 
trade v much u <t]d the huitdmg ol the Sucx CnnAt. 

3. RrtrthfJ: rhac /ree trade thould exiii t»etween the Uniivd State* 
and Canada, 

4* RficlreJ: that the U. S. Cortgreas would be jusiified in appropriat' 
{ng during the ntxt ten yean a sum up to $400,000,000 for iht iniprovsi»ent 
riverx 

RfialTf4: thar the United States k in nred of a greatly ealarpd 
mariiie and iJiotiM takr my steps nocaaaiy to Kcure it, 

(4) Thr hc0t imimtfift^ tkf tra^ir A/ftivro tkt ftiy and iht mrronrnJ- 

fm4 thf fmth4iMf riwonr /or tkt t'tiy'i frtntlh or Uft */ fronik art ^r^fitabU 
t^piit /or ttmdf and dhcuiihn^ If tiive permits, tbe study of the resmireet and 
iodutfrio of the home ftcate h well worth while. 
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tff# /or earrfinf «j« imJutifiti ^nd 4t>mm/rrf a it iktMighf-tthnulitiimx Jfvitr. 

Tfab con^'ftiit in tv^ening • tiiuneric«l valii« to each oi ibc siosi impor- 
iim points ihfti dcicniLiiic a o>jntt>''^ rank laduAtrUIlr anil commcrojillj. 
The folkwijie ttaieiuDcnt of pomti has brto tried m^ fouiKl Mti^fftctmy: 

A nation wtiicb U idully todovr^ in all panicului \<n fHiipoMi i>f cooh 
ai^f«r md fnduirt)' h msaratd 10 be vniiiM to a iKrfHC Korc. 1000. No fucb 
nadon otltlft. Ttie Unitnl States woiulil pcrlups dr?drfv« the higboi KOtt. 
tlioush not 1000; pmMy 900 to 95a 

Eacb ot four unportani fiomta i« vrcijAied aa Jollopws; 

L Oiniaie in all iu bearin|[t, combitwd with area, 230 points. 

3. Nimral njuiurcn, their extent, variety, axailabilic}', dbrribuiion, ftr*, 
2S0 pdao. 

3. NitufaJ ndvuitagn (or catTying on irienuitiooal MMitmercv, Indi 
int ph)^ocrap1i>r, bmindAticA. cooti linesi. sittiatton wiih le^teci to otbrr 

mcKiaJ (uiioti»« 1 50 points. 

■ 

4. Tbr people and eIk intelligence ivilli nhkh lliry utilice tlieir adrani- 
affca and rcv^orces, 350 pointv^ 

The ciountn which it under cofinderatkni b to be proi «udi a score on 
e»:li of the four pointt a* the fltudenM» afrer eareful though:, bdieve it tn- 
tftW lo. Tile sum of the io«if separate nuitriien gi»» itie total *oore- Thr 
student must be inrpuml to evplaln and dcfeml hvt tcoring in every imtancc 

The value of MJch an exctcise U coniidctablc ; it Induce* studcviia tP 
i^gh the vahou£ iactor^ which dftermme a covirtiy's ability to hold a place 
in th« ccmnieKial world; it Icad^t ta 1 ihoushtM ooitiparifion, poim by pouit, 
of one country witli anorhen it brins« out the difference between a eountry 
that \ivt% up to in poeaibilitic^ and one chac faiU to do mi; and the quintita- 
tnx nature of the re»ult »erutr» dcfiniicncw. A* a tiseanf ol te»finf; a *tu- 
dcnc's actual un<[cr»tanclin£ of a councry* the device is excellent* Of course 
no two penontr however comperenc, vixjuld fiive a eountry exarlly the MtiW 
wiOFe, A margin of nr Irasf 100 prirnfi in ttif Tofa! may be allowed for dif- 
ferences in judgment between cqirally compeirnt jienons. 

Cwf/utiort, — Af- hat already been pointed out, ihe trend of the times 
forceaMS the widecpread adofilion oi economic I'oof^raphy in the hich tchool^K 
Th« trend is merely part of a large movement toward mciatifting tbe currvcu- 
lum and toward voeaHonal or inni-vorational itudiet. Eeonomic geofrapby 
ijuiely ui^jcniccd and pmi^osefully UukIk fiivcH breadth of oi]t!<nk «nd 
breadth of inlcrc^t; it vield» a kind of knowledge which educated petqile de- 
dre 10 po«9e» and it can be «o rauflht u to iumiih irainiajt of high value. To 
(» that the>e worthy end« ire, »o Jar afi poscbte, realcnd in pmctice i& the 
duty of the geognphen and geography teachen. 
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QEOdRAPHY IN THB JUNIOR HiaH SCHOOL— ITS RELATION 

TO ELEHEHTARV SCHOOL AND TO SENIOR HIGH 
^^. SCHOOL G£00iUPHY 

^^H By CJara B. Kirchwcy 

^^H Tciaicrb CdkgK, Nc^ Vorl 

Ti R OTKanvzAtion oi the Jimuif Hij^ School i^ % maitrr o) peculiar inicrcst 
to ttic iC^hcr of i^roxHiphy and to inany oihcit o^r^idc oi the pri>fc*- 
aion wbo, irooi tUdr knowledge ol the M6 oi cMfcm^^y and Jrocn a realiut- 
tion ol ibt place in th^- underitanding oJ pto»ent da^" probletni, sppncuUe its 
tmponancc in ihc tchoo] curriculum, 

G<»£Taphy ht; never cojuc Jrto ii* own in ihi* <i>untfy. Why it i* re- 
garded a» a subject which should practLcally be limilcii to the gruiunar school 
paMK ihr CDR^rehensioJi of thmr who know both ^rnfthinf^ oi thr tubjcci, and 
wjuettiiTi^E Ejf Uie ctixiicity of pupili under hccuiidai)' >gcbuul AfiT. Our failure 
to teach fcoK'^h^ in the KTuiunar ^^tiuul in w p^ent aiid arxiuMs such gen- 
eral condemnation that it wvuld ^ecm unnecessary to call attention to ihe fact 
here wtTc it not that the Aisisnoth o^ the d'tictac n usually %c vtide oi the mark. 

*'Why do not our hoy* and ^irls know snmnhing ni z''<*V^S*^y wlirn they 
rcadi tollfgc?" the college ajbiiuctui drtiuiiJ^ TheJr Igiioiaiicc b so vulceeail 
thit there 15 noihlag to bvUd upon even \t licrc lundameatals only arc re^juiitd. 
No one would be 9r> unrouonable » to luok for any refinemcnin of knowledge 
m thii cubjecr. \fitiry Intvc untloubiedly ha<l rxp^nenctt ^ith college itudenH 
u illuminating a* w» thf^ query ol one mrch student who pmpounilH the fol- 
Inwing: "I< Omaha a crty or a \nne} It «oiindii libr a «iate," She wan an Ctf- 
ccpiionaU)' inielligeai ttirl and had had the u^ilaI rlemcnury ^hool inaiting 
in geography. It h needlca to uy. however^ that 4h^ <iid not know geoc- 
taphy when ihe reached college. 

Many r>f our hfgh VL^hool gradunm go not xa college but in the nonmd 
•cltool. The period jor training lieie at thort. the field nccewanly hroad, and 
the time allotment for each subject, iherefott, i» limltrd, H the ^Tudcnt hts 
had the irainvig to picfiarc hiniKlf to la&c up hiS profc«»toDa[ «'ork t)ie task 
of ike nomvd cchool if noi impMsiUtf. Has he had thi; tr^inin;;? CW has 
itifttrocton posv on to hitn the ben thouj^t and the tvperienee of the ablest 
Machers a» to wavt and nrans of prewiKrng nibjrctx^ Crrtainly not a« far 
a> geography U conccmed. for the normal «iu<]enT doe^i not know enoui^h of 
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Tbe bey or giH wlw goet mta budnen life ifier ksving the ircomlftry 
■lIiooI Miifcn intm the tmmt lack nf cquipmciiL TUc ponicuUi Hot oi work 
entered upoii may or may not oill direcEly for tfui knowlcdec but micUisoii 
evcfy day livir^p; doc* demand it* A lictlr mort oi thie knciwkde« xhvx moo 
of u« poetess v-'vAd do much toward itrni^htcning out the ci»tcUe>^uAl lafl|>l< 
of penonft. pbuM tod rventi from urbicrh a oujoHty i>f us suffer dirooJcaUf, 
afcrf] wittiinjt a mlizdtiott ui uur hcipdoi huif- 0(i:iuJuii«ll)r^ howevci, thi> 
ccndilion a bitmghi home to mmhc oi uv Tbi» occuned recently wben kt- 
ml college dw«e» were te«ted oa conspicuooi facti m cooneciioa vrith ihc 
pment E^^at war uid were lound to be ndly wmtinfl. 

Rl;'^sov^ Foft pRGStVT CoNtimovs 

Tlie reason for thi* cencnl luk of ecoera|}|iical koowlcdec in the col- 
lege, in the ftormaJ Khool in the btiuncs* world, or in any other MRiion b tio< 
far tp M«k and carmnt iauiy be aEtribvied to poor leAching — the explanation 
j^ncraliy offered nnd icceptrd. What knowledge of hiicory, of cnatHematki^ 
of Engllfili vtm\tl uur bu><s arid g;irt« poMtttt upf>n reacbing L<oIE«f>p if thae 
subjecci were abandoned in the seventh Kradc oJ tJie elnnctitary school? We 
depend tipon the secondary yatn 10 Implant ibai body of knowledge iti thcw 
subject! which is to be carried over into coUec? or into other Line* of actlvjtyp 
Why should we expect any oiher coune to be Kucce«iful in the ciic of gng- 
raphy? A period of five yeart, from the md of th«» terenih yeir In the cram- 
mar school 10 Eraduatian from the high school, ta a lone ^trect^li in the life of 
bOT» and ziris. Wc certainly cannot hope That the tcoKrarhy that they ttudled 
mainly as little children in the intermediate ycarB of the dencntary acbool 
will bndge the gaji— and tlii*, not only because the inters*! ia too lone ** 
make the expeetatlon a reasonable one bur beeaate the subject, exeeptina the 
very rudiments of it, \% too big a one (or little mind« to gra^. 

GioGiuPHr is TUB Junior High ScitooL 

The day mu*t i:i>me when ^eo^aphy wilt be recottniacd a» a secondary 
achool subject ac hZitcry 11 todayn and it it to the Junior Ht[;h School that we 
muar Inot for pinnerr work in ihi« rrform. The rsrahlLthed vmndary «rhoal 
luLB MO jirrMtTrntly cfurc to the fradiiionf^ of education handed down frocn 
mcEliacval lime^* Ki:undanl>' aa a mult of denianda on the part o! the colUfe 
but primurily as a ri*suU uf ita cvtrt inertia tn acc<ptinf> thc«c demanda. that 
little can be expeccrd ir the opening of new field* hefe> Any anenipt of ihit 
kind it met with the <t[ogitn of the oolleg:e preparator>' school'— 'More time 
lor l^n and mathematits!'* 

The Junior Htgli Schocl ha* the ^reai advaniage oi being «o very rtcent 
that no rrariir'oot can bind it and here we may confidertly expect a careful 
cons idr rat ifjn »f (be rlaii:» of a lutiject for ;Ld^ti^uon. In putnne forward 
the daiini of eeot^phv ft thoijld be understood that our pin h for a ooBip^' 
bensive study of countncft, or what a ^ well named '^Rt^'onil Gcogra|ihy.*' 
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Importakcs or Riicm>nal Gvocxapkv 

It nriAy be aid that tstn)' of our tecoodmry sdiooU offer seognp^V* >^ it 
u rme ihot an opportunity k frtquratly grvm for % ycir'c work dthrr So pHf- 
fkml OT in CDfnmerriitl frogniphy. T<» xhf- uiiirtltiAtPil rhi^ trtAy «cfm tr Ipsk 
a putiAl lufcim^ oi the satuitioii buE the trichtr of etoi^riiphy knows oo\j 
too well that thoc mibjccu can never act at »ubAtiruic9 for the stu^r ^f cotw 
tn<« — the work thit « aicraipted in ihe elementary school, PhyucaJ RWg- 
nphy, embracing tome ^^t^ in tinaihematical ffcogiaph^. m«tron>]ogy, d>naffii- 
cr] BeoloBy, and ocnnosTs^ihy is undoubtedly a valuablr nibject, btit no 
amoimi of lueniion ro "life revpcnio'' cui trapiform iH!« into a cooiprehea- 
sive biowtcdec of rc^ont, s raiofe valuable »tudy <u far z.i fitting our boy* 
and ^tU for life, rather than for ihc college entranct exuninnnon, i£ coo- 
cemed, 

Cooamercial c^craphy, to be of value* must lenouncc its tune honored 
method of initruction. It u jEradually conirc to be recognked that the «ub- 
jeet is v)rn«fhine more than a compilation of name^s of producTKn impont, ex< 
porn and f^nrisrirt of amniinn thai are foiBoirm iw man m acquired. Facti 
are no lonj^et purnjed us in end in Ehniisclvc^ but a$ a mcanfi toward the end 
of mterprctatlon iind of apptJcation to the crcat came that i» carHed on be^ 
tureen >ection« oi our ovm country and bc^'ond our borden^ Comrncrdnl 
geoeraphy it reftarded by gtographera m the culmination of the u-lence^ It it 
fteqiifnily grsphtcnlly nhown as thr upe.v of rhr p^rarafd whove toJid foiinida- 
tion a laid in the iindiajiiring facts oi maihcniAtical KcoEraphy. Thr mminii 
ii eilned only through a con^iucHns of the inteitncdiate stretchc?. Rceional 
f;eof!^phy, rightly vievred, forma the great body oi the pymmid. 

The need for this rcicional »tiidy ly rcooKnizcd br our coaimerctit] Bei> 
Eraphcr» a^ the foUo^inE quotation from a well known te^t book indicAteat; 
•". , , the intemive rejiotutl ttudy of the world, or of lome considerable 
part of ii, lojp^lv precede* snd iarmt rhe natnin^t for the broader and rac>re 
rompTrx g^rnerMlIr^ lions involved in the «tudy of the ^rrat world indiJfitrLen,'* 

The elmifntar^' ichool c»n only make a beumnirg at far a« "intentlve 
regional »mdy" it conv-rmrd- Fourth nnd fifih ifjAilr rhrldrcn arr nor ready 
foi il. The sixth smde pupils are Kanicly nunirr enou^li ciiwgh we look co 
ihcm for a bccinnir^e in woi^ of thit character. Will the Junior HJth School 
carry it on and defer the ttudy of commeTT:tal ecoeraphv until a real louada- 
iion for LI ha» been laid } 

^Vhile there i« reason for itrons Hof>e thai the Junior High School n\«r 
aid matenftlly in the development of ceotcraph}* in mir <chor>lt, it carrica, on 
the orhcT hand, an elemenE cf Hnnfer with if- In view of the tendency to di- 
vide the twelve yrar course of the combined clementRry and high achoolt nto a 
>ix »-eir period for each of dioe stai:e5 dien t) more than a possibility thar 
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an itrenti>r will ht matlt lo crowd the work tka hu ordininly bern carrM 
ihrou^ the pfTvtit FlriDmiaTy tchuol with lit irvrn gtadn, ur rb]uu|*h uifH 
|:ra3c» of xn r^^hc >c3i >ctiool, into tW new .lix jreai kIuoL It h Moneogmy 
Co ny that while ibe 9Uic oi ccocrxphf h bjiJ ii might bt «-cn wonc ifl<l 
turdy no arffum«ni ri necdol to provt chat, tn the ciue of a subject alrtuir 
cn unped by tbe m»cuTe oJ time allotted to it^ a year uived iio<al<l be anflhinf 
hut a fmr i^iiord- 

It k eiKDuiaging to leam tlut, in a few fchooU where the Jvnior Kigli 
Sdiool hxt been eftuhlhhei), twxi jtitn atc given to the fiTudf of ''Contmoa 
Sdiool Geofctiphy.'* Thh rmj hr a mrviv^l of ibr old H^t ii^"^ curri' 
culufii lather than the bcginninic u> a [norcn^ent lu inibh ttngiNpli) ua miv 
the hi|-h »chool but> whatcvtr chc catDe of Jti cppcanoct, let lu wckoroc tJtc 
fact, nnd hope thit thk ds}^ of small beeinnin^ nL*}- be the augui>' of bentr 
thtng« CO come. 

[< Kctm now n Uloplvi drcAun do think of rcgiona] i£oo£rapliy ca.Ttkd 
as A raaiier of count thrmjgh the Junior Hij^h School and made prfp&ntoiT 
to advanced couraes, po^ibly commercial in chataicter, in the Senior Higb 
School. Thai this will some A*y come ro pai«, chat gngrap^y will imnk in 
itniKjrEance with h^ ^isirr K:iencc, butury. and that a kmwledi^ of e^kV" 
ivby will be CDriNdcicd a> ruoitial in our country a* tt ii in Ocimany tfid 
in Great Britnin today, aecmi ine\'ital>le to thoK who know it» ncoiic and who 
realize tcs pofsihilitJct in the Entcrprctatlon of life. 



WORE TO BS DONE B7 THE NATIONAL OOUHGIL OF OEOO 

BAPHV IBAOHEBS 

L State-wi<Je coapetaiimi in cKtahlifphine a vigiHout Sia:e OMincil and 
in Kcurine cocretti? oHiccn, hill of enihuMaun. No ooovcment (cci (>r with- 
out eDlhuiioam. 

2. Dfvinon of tbe suic» into diitriccs with le«dcn wbo arc ivadr rr- 
flponidhle for cetlins ctrnain thincs done in their respective districts: for «- 
Ample, (a) «*ific that ceocraphy ii repreaent^d ot? the prograic^ of the di»- 
trict and local teacheru' aisocutions; (b) aiding; tn wcurmg geographical arti- 
cles for educatiOEisI papm in their ttaiea; (c) encouraging rite fonnatkfi 
{among teachers) of gcograpliical reading clul» and study clubt, with an oc* 
caaioful lecture by in outside man. 

X CiKipcration wtih ttie tiffum uf the State TeadKn Awodatinn in 
placme upon the ;ttLnu^ program a strone and effective fpeaker on some gcO' 
graphiiml nibject. ikveral istale comcilx arc now at wort on tbii for next 
MKa icetfCings. 

4, The formation of geDgrnphica] fooetio in center* where there if 
proapect of sufficient intereti to warrant it. 
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LOST OPPOETUNITIES m TUGHINQ GEOGRAPHY 



Bj Zonii Btfbcr 
School of Ouc^Doti* Unrvcr»ity d OticAso 

IN thttit >dd iimt« of intematiotfial bri|p^dAge attd oiurder the failure <)f our 
Cthiml rrarhine in fhr rburrh> in ihr homr, and in vhe tfliool ^trilcei i» 
lILf a frrr/inK blut. How foKibly it tiiaka ua w« the pATJtinaunt nerd of 
UKiciy! AiiJ it b in the nccd» ot aoucly and in the nccd« ol the Muiiciii that 
the Kandsnl U jounii tor ev&luatinc th« fubjects in the »diool currkMlun. 
Hence this deplorable situAticm i> of preeminent concern for teachers. How 
can the school meet tliii Dr«d? By caremlly exanuning each sTibjeci iiusht, 
Mfi well MK the tnetliod oi teaching* tlv tolutkm at thm diftcult problem ma)- be 
loand. 

Political Gforgraphf never mrant to mudi to The entire world as if mmm 
today. Ncishbon living amicably on either »ide ui ^in itiia^niaty line, known 
ai a political bound&r)', are aurpnicd to lind theoiselva toemiet. altbouj^ 
Ignorant ot the cause that has tnuufomed their rdacions. 'lliU imaftiruixy 
line dtftcnnineE ihat one may be lei£itimatcly fired upon or dratted xnto the 
kflUn^; oi orhen. urording lo the niln of war, whilp thr 4>ther muains 
peaceably ai home- A map of the world «howirg all tiie land that atay he 
IcciiinkatGly attacked ii a taddcnine pkture* It la doubtful if the people of 
the various aation» since ihtir tnbal days have felt aatkinaJi/m to deeply M 
now. Tbia national ataviam baa oocaeioned moat profound regret on the part 
oi all who hold high ideah for humanity. For It cannot be denied that intfr- 
iMtionali$m has Had a Mv^te shocks Hmvcvcr, thi.^ ideal oi inTemationaliitn 
must be realized ii »ociety a to avoid constant rcverKona to bnrbAnMii. '''I'hc 
preacnc situation prcvcnta the «peciack of the breakdown of the whole phsio- 
«ophy of nRlioniliMn, polirkal, racial, and cultural."* The worlJ h stunned 
and i* crying for prrnnanent pc»cc. ^'rt, "It k fvitile to work for the ne^tive 
end of peace unint we are rommLttcd to the pomive idf^ whEch it cicala: 
pranntinx ike eflk:acy <]f Imuian imerixmrv arrcqiecurf of ebati. ntdal, gni- 
grapfaical and national limJta."* 

So long ai the Euroiiean or White Race retains its childish or prinutnit 
belief, thai tl b superior to all other peoples and consequently intended b)f 
God to dominate other racee there can bf no hope of a permanent peace. Thb 
cociviciioii of superiority bclones to tlie wbitt? man'i list ol fundamcniAl bc^ 
liefi. Anaons tbece is the belief in gravity-, the rotation of the earclit and the 
{mraorraliTy of ibr uhiI. To quesiinn there faittu would hr ^ncnleee. He 
boutk of ihe dccx-mplif^hmeni^ of hi« rate }uh u he rejoices in thr brauly of un 
aututnn day. To hiin it is the tcatcmcnt of a truth which he suppofc^ oU ip- 
pi^iate, and it is at tbv eaoie tinir an eo^rcaiion of his delight in this tru^ 
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Tbii MultrJ «cll Sfipreciacwn » not ui itiributc of the white or Eurapwi 
prapJf alonr- A travHlrr, recently rrcunwd (rocn AfTJcM^ wherr he had |pi« 
to ifuJ)' T^w Izi^ui^ i>f rbr Ccmsu proplir. rrponrd thtt hr hid found the 
Mcmc belief in ntie lUpcnoTii)- Among ihxt people, TTicy aiv can&ilefit ttut 
they are the creaieat people in the world. Aj evideticc oE the wllite mAfi's fo- 
tenority they dte^l bU inabilti}' id walk, d be hdjd to be curied in a hun- 
mock ; aod his inftbltity to ^nd hi* way in ike foresr *'lf you are ttiperior w 
the whitr mnrL hnw ii it rhif ei^T hundred BelfciAm can ffovern n mtllkx) of 
jou AfricAiw?" uked ihr Amerlnn. "Bei:au«e the^r have ICUQK** rrjiltcd the 
AfriiCJLn. "Dors not the fact that they can make vim prove ihdt uipenor* 
jty?" conttoixd the white maa. "Did >'ou ever nuke a cun?*' aakc^ the Airi- 
<UL "NOt but 1 eottid Icom," wiid the Amencan, "So could !," relomed 
tliF African, and he fpokc the truth bh the Con£Of«e w^io hav? gone to Parii 
and HniweU have readily lumcd in work in the various Kuropom induvtris. 

Each iodividtui aad nation i» evaluated acconlinft to tbr abiliry or ^iD 
shown in dmne ^^'^ thini; the evaluator or judee doo bot The peopJe who 
d^ not play the game of life ai we are pkfing it are ior>ooth inferiot to u«. 
For if they try to play our ^ame wv can heat than of cource with our knonvl- 
edge of itK intricBciM^ *'1n Khnrr. hiiioHcal rvrnis atipc-ar ro havr ben much 
cnort potent In leaiiinit nnvt lo ovilisalion ihAn their taeult). Hnci it follow* 
ihfti Achicvemenc of races doe* not warrant m in aMuniing that ofie race B 
more hiehly eiftrd than the other/^ The early miwionariei reported thai 
the pfopl^ of ihe Fiji Mands wrre larsely governed in cher domvdc cuft- 
1oni« by their brlief n\ wtrche*. Tliry brlieved ihM \i an unfrieikdly petvon 
found Eiair, finger nail IrunminiCB, food, pieLn iH clotltinf, or c^wrcta of ai>' 
other, the finder could bewitch the on-rer b>^ hidinc the object in the thatch 
of the roof of hi* dwcUing or by concealing it neirb)'. In a »hort time the 
owner would become ill. This belief in witchcraft recultcd in tfrear clcanli- 
oenc in all the village*, at everything discarded wm hurjfd or burnt. Tite mk' 
rionarieK taughi them that there were no wlichrs; Sc-nrr the nred of unci 
clranlinns wai lenioveJ and tJIacASC leaullrd. Tlttac new tradicr^ doiroyed a 
valuable hypt^nic belief witliout irivinc a substitutt* PncDiadally coofidered 
the Fijian wrtchcrafc had thr nunc vutje u the present day germ theory. Jn 
fpite of the fact that every race egotiftticatly believe* in it* own t«p«riority, it 
U doubtful if (h^re a or ever wti a ni<:c of marted ciiprrionty. However 
there ate iTklividuaU of i>uprrioT inmtal ability iu^\ othcrfi of kifrrior inttl* 
Icctualtty In every diviiion cf the human race. This i« the fact tha: ahouM 
be htpi in mind in the Mudy of every people. For, '*Hi»iory teaches m ihar 
there can be no middle counae- Either race antipathy and race conivmpi man 
dhflppear or nne breed of mrn mnu dnminate the other. 

"The p^rcholoD' oj race contempt ban never been diipajodonately studied. 
Tt IS felt mo«t strongly in the United State« and the West India, a tittLe kff 
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ftiTorts^y in cbc Britich Tropic*) Cdoniet. ... It i* morcowr a vnTiinmi of 
iDoileni gMwilu In fhe fihwnrh and sixterntb crnrurW KtiKlnhntm AtA rtoc 
r«£2rd coli>ic4l people w Uicir inferiors b]r Tcsmn of tfic color of that akm> 
U Appctr?, in iKi, ',0 dftir only from cbe tine of fUrery io the Wc4T Indian 
Colonies. ... If chli tiux conitmpr were a primitive ifutinct witK the i«hiio 
rAC« ih< fixture of m;iTikmd woul^ b< lund rnJe^. for it h inrpovKibTe to be- 
lieve that ant h»U of htjontnirr OWI be krpj fnrrvrr infetinr to ihr nHwr witli- 
out delujcioc the worM tn bkod/'* 

It {* (itflicult to undemnncl how the *'White Race" ran ijnorr the Ttpoit* 
jEiven hy the Ktisnptv\ teacher* in the niuthrrn hrniiKplierr^ F^eiy one que»- 
tioixd by the M^riter Inst ytar sfti'J, "lntti]cLCU'ill> there ti no difference be- 
tween the white children aod the blacks of AuMralit, the Tolyncfiunv, the 
MicronMiarUi the jApancAe* Chinese, Poetugiicttf, ai\6 vajiout mixium found 
in the ttlands of the South Sea»." 

The fflct that other people believe thcaif<tv<» the ''chofien ^wK9 of God'' 
jind act upoii this belief, m nu wjty atones for our vin in thii direi:t(£>n, Wt 
shall be held roponiible for our acts, and unint the belief in rhp brarheThood 
of man heccimet n moviaiuti laiiead nf x piatitudcp mce w4T b inevii:tl>le. 
Race prejudice mute he elin^ituttcd In order ro ^void thl^ awful cnlimity. In 
perplexity wp twm to the «chool for help. Here we tifid thnt the lieoirnphf 
tMcher more thnn any other h» the opportunity ol erntine mce pte}i*dicet, 
Thi* h becaiiw GfOgrai>hy h the <«Iy mhject that hringt one inro contact irlth 
ftll tlu- 1»-in(* pTOplcs of the world. 

The £coerapher'* zreftxer c^pominiry brings with it ereuer re»ponsihility. 
In order rhit the litudefit m*y lenrn to emphnaize the be*t natural qufllinr» of 
other* u) rt^Uy su hn it wont 10 cmphsWEe tiic«r of bi« (nvn people, cnre mu^t 
be taken tostreu the ftmtrtt achievements and bfst chariu'ieriftic^ of all for- 
eign peuplei studied- For, we .-krr proiie to ineuiire others by iheir worst at- 
tribulet- "A nun muit not do tevcrcticc to his twn >ett b>- diipxratEoz that ot 
another m^n," n^d the icreftt Rmperor ot Indii. Av>lca. in the third century 
A> D, No twiter itandard tor tetcmjc human reUbon^ has et-er been found 
thin the (>olden Rule. Thft teit *bouW eonstanrly be apTil^ed to ill jpeiv 
{Etitphir firrt whrrc hiim^n Trlaiinnii arr conrerned. Thi* will rmd to fsiab- 
liih m inte!}ei:t\tal h«hit nf jii^ticTe. ivh^ch u the only true bfiAis of amity. Wv 
have exprcMeJ the Mcheat i>atr!otJ»in when we c«n *ai, "The country rithi 
i» tny country," whether it be located in Europe, Asia, Africa, Australia, or 
the American- Shall ^^ ever find itttional rij^teouftnen in 9 irsttr patriotism} 
Since Geo|£raphy by reuoo of ii4 oonteni ii «o hreely reipontible for our atti- 
tude towardt orfjer peoples it follmvi that inLH-!i nf rhe iLuhjccr marter ^(Hild 
be rewritten a* it too often reflco* the mtionaliiiic rKn'm of vJen-. The ceog- 
rapherfl have e\pTT*»cd whar the anthropolop^vts hwc uueht until recently. 
Bur a jfreat chinj>c ha8 coroe in anthropolocjcid thinhin^. Notwithstandinit 
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riw iaci tluT xhr pvnivfc ifwhrr* hair prochcd tlw bradieriiood of mm for 
r*xi thouunJ fnr hundml >ran or more the ptatrng fallacy tiuu "wc Bxv 
/Af peopk*' is hu\] bclicvcxi by c»di aoctloo ot the huuuii Caoiily. 

Since GcQ^ftphy uftm ao (tcm an oppoftuoity for GTving titc ctbiol 
point oJ view it foUovrA th«t wmc upcct of the nib)ect iltovild be tAUBht in 
«ub |ar of fchool aod ooUcge. Wlkcn tbb ii done bf teachfrt who Sa%-« tfkf 
£BOfraph£c or hmnan point of view, interantMoilivn will he nuUud. 
♦ 

AH EZAKINATION IN ELEJHEHTAItY GEOQE&PHT 

By L^vrrcncc Minio 
Uiitvcrvty of WlKOittia 

THE folioK^'inc cuminaiion waa ^na lo 92 of tlie mcnibcrs of » cbn 
od univcmiy »tud«nti, larcvly fre&hmtvi. at the begoininfi of their 
covne in cotln:^ i-pcij>Titphy. It is b«9ed upon tbe^r cnrntmar >ch«ai icvocraplty 
and upon wh^it they mi^t hjive learned tul»Mluentl>' from counec ki hutory 
■nil otfier high vhool fijbjectt. from vroHc in the fint half year of college, 
and from Trading chc ncwipjprrt. T^c inidrni^ had h»d oo rrview 
ever of an>' lopk trprctcnced in the cxjuiiiftaEion. except that of MAiidaTd cii 
11k pgrpoAe of the esauninaiion was infonnanonal, for inMmctor ai»d fCtj- 
(frain alike- The re«u)n do not eneer into the terni grade. 

J. Write the names of all the countrie* in Ettropc (Column); Of the 
capitals of vrhki you rei^ard a« the 6 great powers- 

2* Name the four gregt nveia of Africa. Tell where och il 

3. \Vhai woM yoa call (he oar principal inioera] or vtzctable pRvdoct 
of (a) BraeO, (b) South Africa, (c) United States. (d> Wiicomin, (e) 
Cuba? 

4. Wha* a the general type of weather now in New Zealand? 

5. Whoi cDunit>' controLi (a) the Philippines, (b) Newfoundlj 
(c) BcroiiiiU, (d) Iceland, (c) PnnaniA, (f) Hongkonc, (g) Suc^ 
<h) Sicily, [i) NiaptTV Falls, {]) Korea^ 

6. h i!i *> JO at Mnidtwrt — what lime is it ai (a) Wai^ingtnn. D. C, 
<b) New Orleans, {c) London? 

7. Vf^at lancuaue is spoken in (a) BraxU, (b) Switxerland. (c) Am- 
tndiai (d) Province of Quebec, (e) Nicaragua? 

8. TTiruugh whm states Joci ilie jnain line of the Noninern Pacifk 
way pass? The Pennsylvania Railway? 

9. In whjtt Utiiudc is (a) ihe Arcnc Circle, (b) The Tropic of 
com. (c) the North Pole, (d) The equator, (c) Madifton? In wbal 
tudeare (f) Greenwich, (g) Madt*oa, (h) the Inrenutional Date Line, (I) 
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tbf Smith Pole, (j) » point in Aaa half vmy from Gfraiflxich to the Intn- 
tutiona] Date Lvir? 

10, Locfttc the followinjE plice* <*tate ot coiiinry) and mention what 
llblon<m] or other et^tiis you s&socatc with ack : 

(a} DflrduielUs, (0 Jctufalrta^ 

(b) Vinbrd, (ct) Arpomattot Cocirr Hoii&- 

(c) Valky Fortc» [fi) Marije, 
(a) Poland. (i) VcmCnx, 
(c) Rubscon, fj) Mecci. 

In this e.^uiiinatton 91 out of the 92 Muder^cs, or 8S per cccti of the cia» 
Jultd 10 receive & poMdie cr&dc oi 70. The que^iona were then triven to two 
<»lher gtoup« oj students {ti) thoae in the uni^^rut>- cour«c on the te»:htns of 
phyficsl geogmphf md (b) two divitiont of thr phyiicaJ gtography daw In 
(he Xfaditon High School. Tlie membi^r* uf the taciiet* nm:^ are nitntly 
seniors Many of them hive had other courts in phyncal and applied seoe- 
nphr. ThcT arc apwinlly mtcrc*ted m thr subject und intend ceachinf iL 
Dtirire the fir« icmrFtcr ot the pr^wnt year rhey had hud n review ol fl few 
of the trjpi*n represented in the eximinjition, ofwcially thote in mathematical 
geography. AmriTi-lirRlj" only 1 1 oiii nf fhr 2(i *mdpnr^ or ^2 per ctn: f^led 
to pcttti l)te rxdtiiiddliuik The lt[|;h )chuul AvA, sntind'ycST Hutlerilb, lud like- 
wue reviewed i few ol the topics reproentcd ui the cx^minaEioHi More im- 
portant, thev had forcotten In* oi their Krammar ichool i-eofirtph^'i becauje 
oi havinf* studied it only three yttn belore. Twenly-nine out of 51 studenlt, 
nearly 57 per cent, faJtnl to pa« the evvninatim. 

The follo^viniir table iummam« th« nrarka rfcenrd by lhr«e thre* (croupt 
of itudentt. Thr three-year inter\-a!« between the<e [jraup*, the gtowtng ma* 
turity al mind* anc! the fading! nwaf of erunnkar i;cliool geography vn& di^ 
ufv nir all rrflectnj in the miiliK of the ccainrrintKio, Tt ivntdd hr initreitinjc 
to GJve the »anir <}uettton9 (al to a crammaf Khool cla^ in ceoeraphy, (b) 
to a croup of RiHture mien who are not teacher* of eeoeraphy. 
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OUS&ENT OBOaRAPmCAL MATERIAL 

Gmut Salt Lakb 

Gn«t Salt Lake, in ibc northwestern pan of Utah. i» about 75 mllo^ 
long mth n tniximtim width oi 50 miles, and ccnci? on una which will avtr- 
^ge aliout ),750 Fquort mila. Mr. G. K. Gilbert, oi the United State* Geo* 
tckpral Survfy, writwi: 

'*Great Salt Lake hz% no outlet, Jordan River^ which mcers it from the 
touch, 11 the ou(!pt of Utah I^atr. Bcaf River, confine from the north, car- 
rirt fhr outflow iTom Brar L«kr The watpn of Uufi anJ Br-ar Labn and ol ^_ 
Jofilaui ajid Bear Rtvcn arr fresh, and w is tlie water of Weber River, che^| 
third 2rcat tribufart^ of Grciit Salt Lake, but tKc lake into which ihe three 
rirers H<m' is 9kdinc, Ic i^ uiine becnuw it hit no oiiciet The fre»h wucn 
of the nvcn conrain some naltne maticr. but the quantity i« too small to be di»- 
coveTfd by Taste, but when .iwount li tnkcn of the total volume of ^^uter 
brtniglii by the itretiTTi^t to the luke in n yr:iT their burd^ r>f «alme m:uier tl 
inind to be reuUy grcnt, amouniinjf ;uinu3tl1v to more than 5C0,00[> tnni. 
Tbcy base acajmuUlci3 iintJ] the lake w*tcr U Afi proximately utxiraicd. hold- 
inf; nearly u much mincrAl mnticr us l\ caii retain in soLition, The lake con* 
raiiu over ^000,000,000 ton» of common «di Aid 900,000,000 tona of Glau- 
ber's lalt («oJiuni tulphtte) u well ai other mfner^l Esaticr." 

To £ive a concrete illustration of the sitniificance of thii amount of 
it may be stated that the United States, the grealeit salt-producing country ia 
the world, produces annually about 4,800,000 tons and importa tomcrhinip 
over 1300,000 lonfi, OeduriinK Jhr an^oiinc rvptirted, the aciniial ransump* 
tion of <tHimi<jn ^nli \i\iy be placed apprcixiiiiAlcly at 6,000,000 tona. Should 
cTcry other wurcr be elimiHiaied, there a enough aalt held in toJuIion in the 
waters of s'cat Salt Lake to supply the United States, at the present imte 
Gontumptioii, tor nearly 1,000 years ro come. 

The variaiinn in the superfidal area of The lake i% eitplaincd by Mr. GtU; 
bert « follows: 

''Another cotuequence of the Ijkck cf outlet \% that the lake varies frcrn 
time to time in *i/e. Whenever the jcain fmen inflciw is jjrrntrr than the lo« 
from ev'jpEiration the level of the water Mirface ri«e«; when the \<tm k grrattr 
it f^lls. In a sttky oi wet years the lake level proi-TCB[vd> rlfa; In a»crkaof 
dry years it prosrcuively falls; and 0:1 the rainfall is irregular the Huctuationa 
cf the lake are conspieuouK- Since definite knou'ledfc of the lake bejfan^ in 
JSSO. there have been five periodi of inCTvafie and four ai decreaw, llie ^m- 
nwr leveU ryi tSfiS Rnd 1877 uvrr more tSan 10 feet ahmr rhr cummer Irwl 
of 18S0, iirid tbcMuf 1903 and 1905 weie 4 fret bduw chat of 1950. Tlic level 
of 1914 i*» 6 feet above that of 1905.' 

The land bordering the lake ha» a fEende ^lope, and a srrall change in tl 
height of the water makei a p^au chan^ m the area cwrcred* A rbc of V 
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itet toUfts tbf arei about 24 per oent. IhinflK the Gbdil Ptnod the rate 
oi evBporatioa wot lar dower ihui now, and as i rttuh there wn« tn iaicnen*e 
expflmion of the wicer tiiHiitr, When ihv hkc wj« Urg^ it hftd eleven 
lima ft« pmrnt e:iiirnc. The only pemisnenr Aiirmal Inbabitani of the 
wMen of Gtcui Salt Lake 't% a veij at:i:il] "briri^ liinmp," abo«t mc-tlurd ai 
ta itxh m length- Industriallr the Ukc is luod for the production of nil. 
The water i« drati^n 06 into shallow ponds, where lT is evaporated bjr tiic 
heat of the sun. The pmenc annual ouipui is nnly aboui M,O0O tonfi, tad 
the gttbefing of ih» c|UAntii>< of eaIi lonnv to hme no apprrciabte effect on 
ihe salinity of tSt lake Xfr. Gtlbeft «t>ta ihai tlm out^Hif L.'oiild ht itiulii- 
plicd fivefold bciore U woulJ even cooiiticiKe to weakeo the htlnc — [//6ni/feJ 
fnm PaifJ merji^an BwiUtimJ] 

The Naval Stores IrvDtsny 

The nianuf;>cEure of TuipentJne axid roiin ia gmerally conducted on 
what B called a "turpeniJnE faniT." The farm <xinsists principally oi a tmct 
of timber lasid, in miny casa leaxd by the operator for the turpentine 
privileges. Tlic ojuipmcm of 9. Urni, exclusive of land or leases, cosu from 
S5.000 up, the average value bcine flboui $10,000. 

Thcjc an two cfitei ir^tems of exif^tins cuia from the trees, called, 
rcipcctivcly, the box system and rfic cup »v»tem. The Jirtt step tn thr £alhct- 
infc of the itum by the bux inritem is the cutttn^ of & box or cavity into tbe 
b«e of die tree by inevis of an axe> to receive the liquid ^m ^hidi it called 
dq», Thta operation is followed by chippifijE, which is ihe wounding or flcarv* 
ijing of rhe ttiink of the tree directly ;tbove thi^ hnx. Chipfiine brc>n^ in 
Mitfch and April and continues at irfiulai inicfvaJit for about ihuly-iwo 
weeks. In flowing to the box a certain proportion of d)e crude imn coaiEU- 
latca on the face oi the tree* This residue, which is cxllrd scrape, ii alkm-ed 
to form urdicturbed until toward the end of the sevon, s^hen the flow oJ the 
fum has practically aaued. It u then scraped off and cran«ferred to rhe srill. 

In the c^p sytrem of fn^'herinj^ the ftuoi, a day or metal cup is subcti' 
luted for the box ;-ut into the tree iccdf. The chippin|£ of the tree be|[in« above 
rhe kmtrion of the cup and contintjes upward in the wime manner as vjhrn the 
Sos is use<J. The t;jtt!irrin^ uf the tiuilt (^um is fulluwed by ii> dislJlUiiom 
The still !s a larve capper kettlcn provided with a movable eoove-necU cap. 
Beneath the cop^xx stilt is a erale which is larf^c enousb Co accommodate 
four-foot woo<l. In * "charge," which requires from three to five ho»r* for 
m dbtillation, the (ttll uiutlly contains fron> live to cighc barreU of dip or 
scrape- As the sfHI l« Ideated and the vapon pais off, water is added ta facili- 
tate the evapcjraliun of the spine* of luipentire and m picvent burning, Tlie 
spirits of lurpcniine it then iramJeired into liftht nhitC'oak barrels or casks 
of about 50 sallow capacity, and is ready for shipnicnt. 

The reiidtic in the kettle after the ^L^p^ntine has been distilled off it 
rrHrn, whirH vMr rviltm, i« drawn from a tap. The rodn wfaQe hot 14 
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iMdi€d itom the vit tttfo roueh pine bitrrds in whkb it b nutketci. llteic 
«« trnnei txhxh4 tnrnii ud wtrcb apprmifnatdy 510 pAunde grott. Ewry 
barref of ipirits of rurptntin« or roein it carrhiU^ exai&irwid, tbc weight tfid 
grade of itc t^im'rnrs iirr t>r«r»(t«d upon iKc (urrrL and «vn>m omificaitpc ss to 
tke cofifimti arr niiJf uml furniiZifd to tlir fadoi. Tht mjuiuftfcturp nf 
aav»l icort* h one <if the oltlf^i j/]iiu«tna of the United StMXe^ The ^rmr 
nvt method of ch^niftK irood tinder tod in kiln* or pit> to cxtmct ur and 
pitch wn rrrployvd by thr rariirr lettlm of the etwctn coftst of V'ir^ifiia jind 
ih» C>rolift». B«ca«H tb^ to* of nr «nd pitrS at thw pfrlod wu pra^caUjr 
Tvmictfd to «hjpbiiif<iiri;; they vrtrt mllei! "naral iiott%*' by y^hkih tmn 
ihcf . R» vt\] as ipiritK ol^ innKiiiinc and renin, art itill knowo. 

As cmrly u 1762 tar, pitch, lufpentiflc and To«in wcrr expotted to the 
United Kini:dom from North and South OroJind. In IH^ the industry 
vrtt JATgdr coRfuieiJ to ihc taMetn part of North Carciina, hut it haa grad- 
vaMj nrtended louthward and wMturard, lollovrinfi the ooufw of tlie loog- 
Ini-piinr bflt, until tt mvert tSr StatPt «jf Nonh and South CAmiltrta, Geot^, 
Florida, Atihaina, ^ttiMiutjipi, J^njUiann and Tcxxv 

The va1« of the produciMii in the Untied Sl4ic» in 1909 wv $25,* 
295,0CMJ, of which SI2j6H,0CK> wai the value of the curpentiae, and $12r 
576,000 th« the value d the rvoin. A oomp«riMn of the ctnwas ligiirct for 
the pncedinff decado ihowt there has been an eo^rmoui incTC»*e in the taier 
period*. 

Tht United State* ia the chief source of topply oi turpentine and ronn 
for thr orholr wneld, fumtthsng two-thirdc of the rarpentioe and rhree-fburtbi 
of the roan. It htewi** <tr% the wnrld prim of these pmdiKts. For loofc 
than a Quarter of a ccntucy (hi» haa brcn one of ihr duties uf thr Sxnuuuil 
Board of Trade* mcccMor to the old Naval Stores Exdttnse, Prices oo 
fipirita of rurpcnnnc and all c^dea of fosin'arc made twke mdi d§.y by ths 
bo«rd, Bl ] 1 a- m. and 4 p, m,, refpccVivelf . Uliile the averape mui rral^ia 
in o voffue ^ny the importance oi Savannah a* a luval-^tontv martet, few o«v- 
ude of the trad« knmv- thai thr Savannah Board of Trade aeta the pficta lor 
the world, — [Abridged fniio CommerrW ^nurka.] 

AoiLicinHTuiiAL Ambmca 

The pTBt attention that h»s been paJd by writer* in f^eneral to tlie 'nh 
crcBfc of the output of the mingfacrjrinc: indLi^rin of the United Statea and 
to ibe fteady s'°^'th of thr export! r>f ihe mamifacitiml pnxtucn has led 
many io loov sight of tlie fact thai the United State* 19 the crcate«t agricul- 
tural naiton in the nortd. Its ^^nitt fwlds corcr 223,226,000 acre*, an aira 
greater than the vrhalr ot C^rmany and the United Kingdom combined. The 
eom and wheat flrldi alone coicr I68^19,TO0 acrs. or 13,440,000 acres more 
than Auatria-Hungary, w^ich is the brgeat country tn Europe ot:t»de of 
Rufftia. Sevenry-^e per cent of all the com, 62 per cent of the cotDon, 3S per 
ttoi of the tobacco. 27 per cent of the oats and 26 per cent of the whca: of the 
world are raised in the Umted SiMcs. 
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AprU 16] CVRBENT O&OOfUPUICAL UATERJAL 

The tollowmg table u tiom a report recently m^aed by 
DvporODBM of Agnculnire: 

TmX 
piDducitoo 

Com : Guibdfl 

1915 3.054.535,000 

1914 ^: 2,672.8(H,000 

Avertfie 190<»-m3 2.7O8,3J+,0O0 

Winter wheat: 

1915 655,045.000 

1914 ..,, 6^,990,000 

Artnzt 1909-1913 ,,,:,,," 44Ul2,flOO 

Sprnjt Wbeii: 

I9n 3S6.+60,0f)D 

1914 206.027,000 

AvcrtEt 1909-1913 245.479.000 

All M heat : 

(915 ; 1.011,505.000 

1914 891.017,000 

Avefaee 1909-1913 686>691.000 

Oaa; 

1915 1.540362,000 

1914 1.141.060/100 ' 

AveT»sr 1909-1913 1.131.175,000 

Baxity: 

1915 237,009.000 

1914 ; 194,95^,000 

Avenge 1909-1913 181,873,000 

Riee: 

1915 28.947.000 

1914 23.649,000 

Awi« 1909-1913 24.016.000 

PocitMt: 

1915 359.103.000 

1914 409,921,000 

Avenie 1909-1913 356.627,000 

1915 (torn) SS^XKK) 

1914 (tooO 70/l7l/K)0 

Avmtr 1909-1913 6S.9!*7,000 

1915 fpoand») 1.060387,000 

1914 (poui»di) 1,034.679.000 

Avenfi* 1909-191* .. ... . 996,087,000 



the Vmud Slates 



Total 
iann value 
SI,75S.859,0O0 
1,722.070,000 
1,527,969,000 

675,623/KH) 
389,382,000 

30«^90.OOO 
203,057,000 
I99.253XH» 

930,302.000 
878.680,000 
588,635^000 

555.569,000 
499,431,000 
424,047,000 

122,499,000 
105,903 000 
10S,3fr+.000 

26.212,000 
21.849.000 
19,559.000 

221.104,000 
199.460.000 
215,893.000 

912320/HIO 
779,068/HW 
800,670.000 

96.O4K0O0 
101,411,000 
104.099^)00 
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Soojtt DC TMi Uvrrm $T«tts 



«m4M cf dM 4OjD00 cMltiMi poM^ «i ^pv 

CM A* P««v raMMmri rii the Imied Siatts tn 191^1). I9fl 
•tw ^wJ u CTd « the muiUi>4, 1281 ntUioa p^n^ <> 

» Pono Ria», }27 milliofi pounds m die phit^^caBk 
(a iMiifii coMStiML C«b«, thr Itadif^ «ounv tA 
MM 471) «Mi«l la dir Imi &ciJ rear, tbat quKmtr baag narfr 
ii «Mdi w thit Iron UawMii ud ct^hi lino » oucfa •> that 

B«it «ic*r tiovf Icail* ctnc lUfir br nearly 1000 oailljdo poundt k ^ 
fsarlf doMkwtic product, b«niiK revcrvd the conditioo* wlikh obtuned 
fMn i0P. In If95, for rumpk, according lo tlie Statiickal Aboiact a^ 
t/friMd fliam, lJi< iluirmtic iiifpir product toiaJcd ipproocimudj 775 
pwo4i, iha «harf oJ bc<i fug«r bring onir 45 maUion pounds, fn 1915 At 
Am$ik§m ■jobt pruducl bad tncr<4?<il to I94t inillion poomh, the sbaK ^ 
imt harlftf srown lo 1448 million tnd cHst of cane haviag decrcaNd to 4Q 
willt'io p«Vfidl> M^sniiine beei^ftipLr baa pncttcally dittpp«art4 Iroai ilv 
tiii|t4fiM Kfilifp**!! yMn igi>, whim the Cuban »«ipplr of cane sngar wv(V 
■>n lir thf w«r, ihr UnFred Stain unportpd nearly 2000 mSlioa pocafc al 
tuvi iitKsi' Aftti th«* mum ai peace in Cuba the imports of beet va^i Ul 
iiff lUn'l)' 'vid in tbe la*t fi*cal yctf bccc »ti£ar imports xnountod to li» 
(li«jt IH14' iiiJl^oii poiuidft. 

Tliv euitlniL off ol the mcar vappLy of Eviupcan cuunuiea baa lOoM 
tit A tvvharUMc npiiMtoa of American aalo of tujcar to fordcn 
I'ot i\w ri*i4l yt^f 1^19 tbcy acfrrfBted 583 iniUvon pound*, a» 
mlll^*«i pm*\sh In ]90() and 40}^ maiion pounds in 1890. 

'rii# MbrtfrMifl tsblf prmntt the ItAdins changes in il»c ccooonac 
ihm ol lUUar in l9l4-tS as oompar^ with the ptvcedinc yc«r; 
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• 1913-14 1914-15 
Milliom oi pouaib 

WorU'a prodoci iZfiSj' 40,424 

^w-Uniied Stoic* une pttdsct .*.. 601 493 

H Ucuccd Stftcn b«ct product J^7 ),44S 

United Stain icnporu: Cubofi 4,927 4,785 

lfnni»n MIS USl 

IPoiio Rkaii 641 589 

Philippine 117 327 

AH oiber 18 309 

United States exports 72 5^ 

Unit«d $tat«« contjroptioo. S,794 8j630 

^" /^ F «cCTit j^ara, in edi;cat3Dnal circles, peib^&pf no jubjccl 1ih* be*o 
V^ more freqiMnil/ diicuweii ttiao geography. . , , The idcoce i* aliDOSt 

Bu did xt mui, for, &< win a« fic found tEi>t lii^ iniinrdisite environment could 
iMit supply all his nrcdt, fro^^npliy bcpui^ . - . 
The scogrtphcr's HcM of icctOR U the sudACc of our ziohci jmd \ty that 
' icnn i* meant tarh pares o* the atnno»phere, lithofphcrc, and Sydfwphcrc as 
h»ve been (nvnii^ated. He borrows (rom the restilts obtnincd by the e«oIo- 
yfsr, rile meTcornlogi^t, thf anihn:ipniogitt> and orhrrs, and fihow* hnw rhe dift- 
tftWltoiii vi llicii pbriiQiiLCDd ji[r Lntti^nrlaled. In tiis Kimcc, d» in all others* 
^^ ibcrc are three suiecs n&mely. ibe c-oUectine. the elaMityuie^ ^>d tlie explana- 
^1 loiy. The fir»t detib with the fiathrrini; ot » lance a number of indcpen- 
^^ denl fact* a> ponible, the tetxird with the arranging of the*, aad the third 
with the determination of the \xvn reguUting them- 

It mii«i iherrfrier he apparent tliai few mhjectt can profeu la train mnre 
eSxErvcIv the ponxrs of obKr\'ationi compaiiton. explxn-nion. and imagiitt* 
tion. 'nc educational vhUk ot the subject r* veo' E"«'i whether it be con- 
sidered from the pointft of view of utility, culture, or ^scipUiM^ 

Perhapf a rayild review of rhe dei*eIopment of ffcograpbtcal educstion in 
other rountria would b? of inierrsl. The trueiit indication of vrhtt vahte M 
placed upon a subject b ihc decree of rtcognition it receive? fn>ni the univct- 

KltlO. 

At Parri. more than a hundred fears aigo, rhe first prcfeaorihip of geof;' 
raphy wa* e^tiblithed. Now France cxi boast of nearly fifty univenity 
teachers ol the nubiect, and she hat produced •orne of rhe world* grenrftt a- 
ponrnrs of the fciencr. Forty ^enn ago eroifTapbr ywi taught M onU- tuxi of 

*l*ub11*h*d la Tull la ib< SoTcmber, I&IG^ Jtmmal ^f thf JfOAcJbejJer Oe«- 
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THE JOUKNAI. or QSUORAFUy 



die G«tinan uiivcmties; it proent there %tt do«e npon tkrtt score profi 



and Ucoixeiv. Simiar pnjpKtt hm been rmde in Atistni, Swjnerind, Itil^, 
[>ciui»rt, arid iht NrthcxUndK. At OxiorA the fine nadcnhip in pVKnip^ 
vi» cauUidbcd ta 1887, tfid «i CMibridfc die sD>dy of tlw idcnoc bcpn dv 
foUowuic r^sr, The pnctkd bnncbcs ol tbc vubiect have Bttvoed m> hteb A 
sttn^iitl in Ea^jumI. that Muknta Are tttncted from «11 p«fts of tbc «<orid, 
f<>r. by l)ic Mistained effoirts of «e\-eri] ptooom, ttauocUj supported fay the 
R071I GragtaphicMt Socittf , rSe School tif Geo g raphy at Oidonl Mid ihr de- 
panmrdi xt Can^iJer can cocopafc ftvorahlf vriih uty cUevrkcre. 

In whir relation don frooffraphf tiand to the other woatn^f She hM 
bfen callrd thr motbrr of ^iSmre, tlv hftndfiuid of hUtory, the MIA oi gec^ 
toty. etc, and to actospc to account for such arpettalieos s far no cpop* aa 
unintcTTftinx taik- 

AUhouch Geocra^f buiUs «hiih tbc brkik wpplwd by tbc cmlwst. 
the nxteoTolD|Ei»i. anil the aothropoAocisti it docs not follow tkat in order to 
be a ecogniillcr one mvft be an e^q^crt ta all thc^e branchet ol fCknct any 
more iliaa the doctor, wbo uwi the rauirs of geocnplncal inquiry in order 
to rW ■ suitable climate fof \m Invalids, could he called a gg o f rap fct f . The 
trend nf tbr Dcnctibm of ihe vuhjm will depend on tlie pariiL~uUr bvi id dc 
teacher: if he be mitheniAtical. then the vtmnomica] and ca j togr ip biaJ phaxs 
of rbe science will interest him; if ceoloskal* then the phrncal; if biolopoi 
or onthropolofjicaif then the more bumon. . . . 

To trair rhe line of dnnarc«lion berween aeo^faphf and ceolosf a vrif 
ditt cult. The ume material it xned bj both but the pnim of view k differoii, 
for etnloey uudies the caith't (iTu^t in order to find oui its P4>t histofy. while 
Ccoeraphy looki upon the prtae n t ftatc of derdopment of the vtiioui land 
formi, considen their fximre n>ndttioa, treats the whole at tbc boffie of ptJfl^ 
sntmaJ. and man^ and nana tlie tnflaence of conf^ration, etc^ on him and 
hit reaction on nature- Another of Iti ptriblemi deali witb the distributjon of 
mincribi and wiU ind chcii influence in the economic derdoiXDOlt of the 
rctcionit concerned. . . . Anthropolocr f^^wa that the influence of environ- 
ment an man varicft in invciV' proportion to hi» mental development. I1v 
ttv«SB M practically a tlavc to hb enriromnent, while the modem roan hm 
aD b«t ronQueied naniir. The tendency in anrhropo-geoEraphy i« 10 mdv 
sweeping natonvnts before inllicient data have been colleard, . . . 
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RXOENT PUBUCATTOHS 

TftAVCLS IK Alaska> Uy John Muir. Ho«i:hit>n Miftlin OxopanT, Bm- 

toflJ9l5. xi*327pp,.*;2,50. 

One of tbe moar dclif^tful books on travel pt^iUshed in America dorioCi 
the iMt jtv ft John MuirV "Travcb in Alacka.*' It is & deacripciui «tf| 
glaciera, iiordtv and mountains, and deak with the author'^ ^ocirtwr^ in }tl% 
1880. and 1990. I: was not (|uttc finished at tHr time of Kti dmh, Alihoiar^ 



N 



he seeing to have HibauiUL£3l> ^.uujijlcicd Ehc iiairatioti i>i hn tnrdi to Ac 
ihnc KswfiA citcu. Had be lived to c^nr «u; his dcacnption CO the cikI, he 
woviil h«vc doubtksft gone on to tell oi wh«t he «aw «n<i thou^hi and ith 
duriflg his trip iii 1999 with the Harnmoo Expcdftion. He tiiflti wrrw w 
cbf gUci^n oi Yakxixax Bay and Princ* WiUiam Sound, u wdl m to GIvvr 
Bmyi wfietr lie had pm^ioiuly dcECcihal the iot tungur whicti mbcn uibx- 
4|Licnily named Muir Gl«ci«r- 

'like boak itirnifhra ncT only n cturnnins; &nd j>rippinft dcscTiption of tlie 
ci>a«t o' wuihdutcm Alaska, as it wm a third ot a ccnciif>' ago, but aUa a 
CCrcac ^»1 o4 iniannat»oi» abdiii tb« native* and thrir hsbiift oi liicv h ftivc* a 
rivid pjcturr of iht aborigtnn bffo:r tlir> had bf^n gr»tly aSrctcd by white 
mco: it icvcals chr man Mail — aa a aaturali^l, aft i philosuphci, as « fc>Tiai( 
worshipper of outdoor bcauc>'. 

Most people will enjoy readine the book trom corcr to cover; the i^ 
viewer took greicat plriiurr m Muir's ric«Hift|E oi the imoiortal *toiy o( the 
dog Sriftr/ij and hii trip with Miiirovcr the Bridy (rJacirr, in the ditcunion 
of Mijir Glacier, and m the itarradvc of ihe AvK^vcty oi Sum Dum Bay. 
The latter i% oov« trciierilt> cjlkd Holkhjun Bay, snd Muli kcitii. Co have 
l>eeft the fir*t to cxplorr it- h i» quiK likely that at ihc time oi Van<ouver'a 
explontion* the gtac4fr$ vitn much larger and completely filled the whole 
fiofiL When Miiir explored ihi* fiord in 1880 the rccrmon of the ice tongue 
had revealrd miles i>i ice-tculpmred fiord v.a\[ ihxz mnindcd him tremen* 
douily of the ^'nscmiie V^alleyn Indeed Muir gave to onr t>nMi:h oi Endtcotl 
Arm the nariK Yinfiniu Hay, a itamc lainmtAbly replaced in recent year* by 
the undescriptive f\rii'i Terror. Thii likene» to the ice-wroufljlt ^lllej5 of 
the Sierra Nnada led Muir to aacribe the Alaakan lbr>rd« to jclaciol erosion. 
He did thi« long before the relation of fiords to iciilpiiire by ice waa vrell 
roootniaed by geola|{it;v 

The reTJevrrr am imatEine no aiore deliKhiful and inkiructlve book for 
leaeheM to have, or ro *ftij their students to read in a public librnr>. 

Ai,\tKA Davs Wmi John Mvin. By S- Hall Voui*e- Hemm^ H. Revcll 

C-ompany. Ntft York, 1915. 326 pp., $im 

The RevFTend S, H»ll Voiine vai the inx«ion3r>- who accwnpanied John 
Muir in hii Al^Lan rxploniitms of 1S79 and l8Sf>. He wu the imtier oi 
the doe S'ifkfttt, deacribed w wnndcriiiUy t»y Muir. But niorr than ihii, he 
Uved and Vp-orked in Ata^^la tor more than thirty years, to that he know* the 
country and the people <A the country he describes. Hi* "Aluk^ Da>'s with 
John \fiiir ■ <ieaU only with his journev* mth bi< friend during the first fi^ 
year* of bi^ life in Arctic Americi. The book will be read with keen interwt 
by all who koct* and Wrd Muir ani wpfcislly by tho*e who rrsd Mdr'a 
Ia*e hjok, revicweii in ihi^ niaca/ine. Yotin^c tella with direianrw ind linn 
plraty of the explonni: inpt, whicli cook ihetn up ihc Stlkine Ri»xr, into 
Cilacier Ray, and through the fionlf iron= Wmnfiell to the head of Wan 
CanaL It lupplrmenu wiEhoui dyplic^»>»# Muirs dcscriptwm. Young's 
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J^ qfp t ttfBi «f th« land lodf m dev ■»! ininfMioc. Tke nvinwf omv 
fOMi to 1 greattr intent in cbc additfioiMl Mdnntna aboot te rvr Mar 
■Ad die (kig JiK^rr* thaa in anjF vther piiti vi die bode NncnMea tiir 
dcacfiiKiocM oj ibe Idc ol tke aatrvo m tttcftniac «nd valuable 

L^wmrNcs ^Iaktin. 
GioctAriiT AND IVoftU) Po^HL By Jvnn Fjurv:ncvc of tbe Uncvera^ 

oi I.flnd<m, viji4.356 pp^ 7k7 inchn. INiblbbcii by tbi Univcnicr 

Ptm, l^oailon, J9I5. Pritr. 3 ikillmp. 

Not. aa io bile mtcbi moot, a hBtUf wnttoi book mtnided nvrtUr im 
"vnr comwvptkn." It b full d4 thou«bt and fUfffCMion. It b ail Mtctopt 
to ffei af MMM of tlw ggo f r ap hicil tovifdatiofif ol Hitioty and of political 
povrcT. Mucb itTTu it laid upon tiorei of Ertrrgf. lite inthor 4ay^; "[c taiT 
br «ud tfuii in iu widecr vmtr, cin itt nwirriaJ cidr, hnmiy in the 4ti>ry of 
oibaS incraunc abSlty to control energy" "^Hbtof)' mu4V be coniroUcd br 
tbc dncTibtttun of crKTo." His cooclutian » tbai i«t>rld pow«r muti r<n>i- 
Qally rc^df with thoer nations clut bar^ £rui itoto oJ AierfT — cod, Jlhc 
cbap<«n co*«r a wide range, — E^pt, Babylonia ui4 AiB>-riB, PakvHne wiJ 
Plioenicii. Grrrce and Cirthigr, Rome, Moh^mmrdtn lonih, Ilvrtm, HollwJ 
and Pranix. Briuin, Ritsia and Cvrrmany. China, India. Spanisdi Amrnca, 
and tbf United Sutc*^ Whik intended for lue m a cexi-book, it ta no Ick 
uftrivl fof eeoeral Kodlnft; and it » worth refilling. 
Tilt WoKPtKS or Till Jc-KctR. Hj Prince Santb Gbofb* Cbsth. WUy 

ti^trd- iV) pajff*. 5t7 inchr*, D. C. Heath VCo.. Bo«ton. New Yorl< 

Chica|-ix ]<)n. 48centi. 

A colkciion of aniDuO sloiin wriiim b^ a a^tlxt pnncc a( fndta, wbcnc 
tnitmitr koowledfre of animal Ittc and vnnpa:by with the child'» posnt of new 
h*ve created a book of imwal interett. Tbr author tetU eti a convcnociooal 
uray how the aotnult oi the junalr live, how they protect one anotber, ham 
tbey care for and tnin thor }XHinc, and how the^ adapt tbensaelvet to ibeir 
vurriHiTidin^ The icmiea have a atrong Inmun rlenimi and aim inciAtntally 
to teach lc»on» in mannfts, motalt, and good conduct. 
IjutlOA'noK ]s Tiir Uvirw) Statrs. By R«y Palnwr Tcek, Inieacion Ecoo- 

omi«t. V. S- Dept. of Aericulivre. ie'^252 pp., 5x7 inchra. D, Apple- 

ton and Co.. New York. 1015. « 1.50 net. 

The liDok i« inieniiDnnlly room>Ttiic TaiHwr than |Eeuf;rxpkic. T^« autboi 
tayi ihsi he ha^ prepared (lie book for the benefit of penooa contempUtinc 
»c<tlcrti«nt in the arid lectiont of the country'. Me ditciuMgi wme oi ihc c*^ 
in^hic acpffcti ol irri]iaiionf including clLmate. lETound water, cEreamF, rtc 
One chapter vt hiftorical : other* treat of lefiidation, invettnenti, operatioo of 
irritation enri*rpn«ir«. and rhr ftitiirr of frri^ation in the United STitft. In 
bta concJudiiif diaprer he ia.yi\ "Pnsi experience antl ihe ptcvcnc altvaiioa 
team to indicate thit irWeatcd lands cfLnnoc be expected to vepay difectj^ thr 
coat of irnpttion works, with intemt, aa i* ofdiaarity expected of tnfW- 
tnenti f^rn^ralK: . . . if lots to on'pnal imetton is nvefloohed, frrigaiw 
baa been a dedded tucatL" 
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••WHY'S" IN ECONOMIC GEOGEAPHY 

Masufactviiis ax» Cities of the United Statis 

'Why i) iron ani tnrl Eaantifacturiai; cirh*^ on mnin!^ \t\ thr nnn)i- 

rmtrm iiiartfr o! itw Lnhfvl Jitiitci? 
\Vliy ilid nKinutiu-tiitiatE urt j litr ujit in ihr Snulli i 
Wby i» Clw'.'Bn "ihcr iliin Si. I^iim ihr iiilronil mitct of ihc .Vliildlr 

\^')i) ii ilio ii)!inulact\irt of clnthin); to lnrinU ^rntrivil in New Vorl 

Otj? 
Why i\ th* PetYnatyivantA RaiWti:iJ Lrmvilrrr^l to flcnipv ihf moftt fxvor- 

^tlilc iriffL^ fcrriloO' ■" l^c l^iml .Scain? 
VVfiT h«» UliKc an <iur nvcra ilcclltird whilr rhai nn thr (irtftl Lak» 

\V)]j havf wr A Y«ry Urge llni cncacrd in coxitwiw imHc but a vefr 

«ui;ill OAF in ot'rr-fM tilde? 
W^> liavr rli4f thi|vhijiKliii^ rii<][iirrin ivl Nnc F:ii|;haul il^^lined while 

lhii*r of ihr Dcljtwjre-Chnjip^akr rc^ioii hair intirit^ctl ? 
Why ha» CltvcUnJ pa^^cii C*ncmn«n in tire nnd induHirio ? 
Why hfts Kuflulo ilrdintJ in rrUtitf imporinncff a* ai GrtAX J.ftkes port? 
iVIiy havr the Giili |vjrb ouigfown fli« Soulli AtUiitK (vnrr^i in ctitn- 

merce? 
Why h»* DrirraT grown *c> rjindly iii rlir ikui drntdr? 
Wliy li:ivr iltr iiiTrh ni muthcm New Jrtvv kinjwn rapliUy in itcent 

Why UOhio an f\cepni>»:illy fnv<iTed fMtt in ioLhiGLinal mlvnnrAtsM? 

Wh^ hu Miclii^xn riit imporijtiit ctfy on \^ke MidiikE^tri? 

WIj)' has New York no imiwrrar^l cfly on Lake OnWTio? 

Wlij arr rtirrr n'l imn* i>J ihc iii^i fiinlt on any erf the e-u^1lerit ImHwih* 

of Maine? 
WIl} ha< New ^ iirk Mur^thppc^i tvith H<iiif>n jkiO rhilrtifclphU? 
Stncr (he chic* cihes oi WtwonMn, Mu^bieikn. lllirAoi^, ap4 Ohio, rtfr 

preiively'. are on tKe Grrjtt l^kef> why j« ii nin rn^e jlUo of InJIana? 
Sjnce thp junciirin «> W^re rtvprH id a iivnt-Mr pbce fr>r iin ini|H)ft3iU 

cin% why v« Cflini. IH,, nor hiivei? 
\\%y «re imr South Atlantic portu lew impcirrani ihtn thote n/ the 

Noith ArtviEic? 
WIJ> oie thrrr few Ur^ cit'tft on the Paeific Co»t? 
Wily em ihere he turn lAfgeH ihrivjns cities— Sr. Pai^I and Vrinne- 

np«lii — *<i ne:if fo^rth^i? Simr tfjr J*"r%r\' Citv an*! Nrrtart? 
Wlif Ur^ rijiTon aranufacnjrinK i^intfil no hoM Meit i»f the A|>p3il9c-hianv? 
WIjj » four-milline «> widely Jistribiiicil. ami >«t m^ importan: in « 
ftinfilc otv, Minnenp'^lis? 

SiiKT the majfw piift of' our imn ore is mined in Minnewia, whv is lit- 
tle Iroa and *teel niantifacttirrd fhcte? 
Will (* t)ir pnnhtrn part of flir ^'ifhirrn pcnlnstil^ iii \1 jiliij.''"* "^f 

ljLi-I> til ha\t J liricr ciiv? Nnnlicm M^iiw? Nititlicm Nrw Vn(k? 
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A GREETING 

from ihia sturdy Ulile 8«d of JapftO. no ocrtt[>4<*d with hU boalthruL 
1>r*iiliriM>L uf ImiHwI rWt^'- -B«l *vinj hi*r#". hU rfitwry "Ckwl Uciulni" 
to fill "Hoooral^lft* frliiitfs iLiTlrM nearly tn^li^o uomv lftt«; for brAilE' 
fkM-tlOM- Id bin l^&d I* Vi>-ry ofr nuirprr-Ilnif In oun- 



H#w Macli To Irt'tkm AUat TIiosp l>HrlU>i^ Of Tbe Onfkll 



Of r«artrp you kuoi* th»l "'?lio|*-'lliik» " Hf' ti*#i! In «aUDff W 
Japan, but did >i>u koavr ItOW ibo' &tc luwd: In wttil ««x <li'7 »r^ 
b4td: Of whAi thoy Arc mftd*? 

Do roil vjiul to know, aiiil tiivc VOt'R PuplU koov more ol 
JAp&n: Al otJiitr iJtiijte; at iFih Rn>ih nnil Ulrtt; lb« Moith«ni and F»b*ra 
— Ho* the; llv^^WbAt tb^y do? If y«— IIkq you must mako Um «I 
lb* VimrAI-iriNO Roin'ic vhtrh i^rmHw ■ uk-LUXK tnlB, i. <;.. Ao 

-'SIX HUNDRED SET" 

mjil.' Mp or «0II LANTKIIN SLIHKS aud i|up]|f-|iN> .STRRROOHAPHS. 
., tirlcctDd, well bblnn^ed ^5«<'^at- d^nb^ticd by 11 t£dui.<iEto»Bl KC- 
p'tLn, Aiid ciprrHirif by the 

KEYSTONE VIEW COMPANY, Inc. 

MEADVILLE, PA, 

NOTIGR— LwinL>4 FflHh: Fur c-utcrcaLunKrHts* aUrkclIro COtUKKU 
Bllda 8o( on Jai>bn, ilao 24 vJdlElObftJ ti>l« of oibtre l»Ddt^ 

UTtlTB TODAY— DBPT, "R"— tor Inforwintlon, 
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TH« PHYSICAL OEOOBAPHY OF WAfHlWOTON 

Bj &itvin J. Sauniers 
Dtptrtnxni of Gcolotfi'* L'nircmty i>l \Vn»hinglon 

W,^HlXGTON n locawd in ihe notthurctt comrr of The United 5r«rt, 
difrrrly «rmi of ihc riwt fl<icwiibl< pAt«r« acroM tht nort)*frn Rodty 
Mumrjiin. h D llirii-fuiF on fhc natural tiade route Iwtwcai ll*c nonh <m* 
itol sutci AHii Eht Oncnc. It it also tlic nrAroiT thSppiniE point m Alaska, 
lb locnooD* Gommodiout harborf, varied climate, sutd E^^f luCunJ rcwurccs 
all comhinf to mnkr the "Hv^rcrccn Sraie" an imponam factor in the fiiturv 
devi^lopmcnt oi ihr PmIHt Coai?. 

The state h roughly rccianjE^itnr in form. The e^'^^c^t Icntth eaft and 
west ti 360 Dnil«f and the erratc^t widtb 240 milfi* Ita idtaI area K 60,127 
«<]uare mflj^ ffiHudrnz 22^\ ^lore milri of vrifer surface. If ranks nire- 
trtitxh in »*i«. r^tmlim; in Axm the New Kn^Jand *raipi. 

WvFiinfftan iflcludct porrtdriA of the five western phywHEraphic divisions 
of the Unired State*. Named in ordrr hom ihe u'fft cotui tht^^r nre: the 
C03i«r Ran^e^i. tlir PadUr Cnnsr Vnll^-s. the Cavsde MiMmtaIn?. the l^va 
PlaieaiA. and the R«li) Mountaiii.s. In a jtn]inr> ntnw* iKr lUir iJitse 
featuifA present An everchjijt^ms panuiaina of low-lyinr pUim. rugged mi:>un- 
niin4 nimiixinted hy tnow-clad volcanic CD«e», and hroAd plaicaut deeply 
trmchitd b) one at the lat^ti tiver^ nt AmerkA. The ^rtAi vArtnCion in 
minfalL trmrerature, fioil, an4 tYfEeiarion I* ibe re«ili of the*e drverjiificd 
plQ«ira] frffittrr^ 

Cttftjuif Mvtttttiiim.-^-l'hr most promintm katvjie of refiVf lii Wsuh- 
ine;on it ihr Cavadp Rnnfc« which dUidf^ ihr «are climaTirjlly m well at phj- 
sically alon^ :i nrrrih and woth *xt^ uMo two c|inie dis^iiiiihr irrlimiA. This 
rmec varirs in tvidth fnmi 30 milci at ihr Caluni1ii;i Rivet to 125 itE!lc% at 
the Sritoh Columbin Line. Vicncd Irom an>- of the higher ptnks the crneral 
level of rhe ridges give; the imprcrtsbn ai a dct:p\y di:^sri;tcd, nlightl) undulat' 
LiiK plain. The avcTn;^^ eW^ation ai ihe CTe«l i» from ?n(jn io 65<^^ fret, ivttb 
many remnanf^ above xhh level and a mimber of pasm ciir to a level of 3500 
fteh Tlifsf paw4^ have hrcn ii*rd h> (he Tin]n>:td* i-T"Ainir the «aTe. The 
Columlna Rivet h«i oU « inudi lower cnp through the mountain* and liiu» 

'Sec ph5alr«^ iu«P on oi>po«llc P«««l 
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formi a ttiranl tMu'>iljir)' Sriwf^n WathinjEtun And Orr^on. Suntvouotjng 
rtip nuiurrly iti««ciAl iiun ui tlw Cav.-adfi arp hip largr I'olcttnic Ccmt% W* 
ceaxlf baitt< <tnd novr cootidcTpd citinct. 

3kfciunt R>fn*er, 14*408 fret liigti, riiei ohour 7000 ff«i above ili« sur* 
nvindiHK Tid2e% and camr^ on frit furrmvrd 4npf<i rhinfrn cIacicix ridluMie 
frun an JmiMcibc ifl'jvi iJ|i tu the Jnrply crud^ vallr>«k t>cli>w. T«i pfM«it 
Its forrsti and oihpr natural bcflutici ihp United Sutcd K<n«itiina)i hk* fct 
vid« the Ml. Rainipr National Park. Bfcaufp oi iN cladfn* lak». t^vxndo, 
caniiim. and broad porict of wild ll«>^pfiL it w conaAtrtA one t>t the beauty 
fpo[4 o4 Atn^cflv Thr i*3&i- mrb K-hich it rt naclwi frora Tftn>iiu or Scar* 
rip in fl nnr daj- rrip h makmif it n vrry fMipulir rMorf- 

Irt thv n<^rihcrn pjn of ihe Ca^-adn, Mt. Baker f I0.75<> feet), afioihpr 
Itrpe vo!i:»niV moe, TWnfwHar Ipw t^iiECpd th*n \tr. Rstnlpr, mr* ^10 «■ 
60(W fept al)«tfF the wrttmi flankn tA tJip ranfip. Xlt. Biikrr cairio wvrn 
gUners, and i% CA*iU' inchrd Innn Brltinslvm- A >liori diftoncp iputh of 
Mt. Oakfr but Ipm prominent Hecauv nurtr the cmt ol thp mtun ronfe i» 
OlACipr Ppit (10, 4.1b f«tf. 'rhit can b* i*cn tnxn the Stv^nd at a ien«t 
whitt sugftr-Loaf> Ti nfn«» trvpral acrrve a1arier« rotating from fl cocnmoft 
www cap. 

Betwpen Mt. Rainifr And tiir 0>1urHbb Rivef Mt. Adarw (1-307 fpft) 
and Mt. St. Helent |in,<>i>l feet) tJ*r like spniincU fmm rifbct flanfc of iltr 
Cutradr ran^. Roth have rniaU glacien on iliPir fLloprs and vrith Mr. Hood 
VHJih tA iSc Colombia Rivet have been dpKcibed a> "The GuNntiam tC the 
Columbia." 

Tfrr Coiff Xtf^itntaint. The mmtfiTainc alcinit ibr crmr oi Wstbington arc 
tieM (fritTilird us two di^lirict divisions, the Olympic Mountains tifttih of Gniyfi 
Harbor and the Ccaat Ranco« of «ouihivoter& Wxsbinctiin betH'ren the 
Columbia River and Gtapi Harbor. 

Tht OIy*mpTc Mountiiini occupy a large ttianguluT area between Gfa>-a 
Harbor and tlic Jviar de KuiH Strait*, Viei^pd from an elevation ibey nn- 
lEPit an iipliftrd, mnnirrly riimnrini prnrpkin wirh main axb nf uplifi tun* 
n'ltig nonhwe^t frotn HiriJ Cjiial ru Capr Hfttten'. TTic cenetal level of ihe 
ndgct i> bet^rcn 4CM0 and 50(10 fccr, h«i numerous monadnix-t* fthove ihis 
level are 6L)0U to 7(tOO fe«i hisdl- Risint- utStvurt the path of ihr pnrvailirt)- 
wf^terlj wind* thcv are lubject to the heaviest pnfcipitation in the Unified 
Sraie4> Thr hicber prali nre ^now ripped and t^rry cmallpr glacipi^. Their 
Lower nlope» yre iJeeply trenclunl b_v numpn>m val!p>'* due lo the heavy nuq» 
fall The upper vatleh^ jJtow detUcd cflett* of fonnpf elatiKion. ITie toclta 
of ihc ccniTal Axi* are i complex scrie* of ritUiii"rpht»ed •editncni* and In- 
trv»vc ijEiVM^^ rocks. HorderinfE the monntaint b a lo^r plain of rivrr grarelt 
and «ind, w-Tjer on the tmilhu-rtt *ide, Kfltvelv ilvowrfntf on the Hood Ca«uil 
tide. The Unpei are heavily rlmbrred and the whole wild ni^ized arra i\ pirkh- 
ably the lf»t kntmn of any area in the Uniird Siaipv The central poru'on 
has been «t uidr at a forest rcMtve and part of it ai a lunonal monmncfll. 
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'ITtc CfM^r rut^r^ ut HJutttn^Crm Wuhiniflon jtiT a ^crin of tow SmviIv 
limbcml lulls irrciiuUr in ilupc mad direction. The nnLxtmuro cln'«tkin it 
■bout 300O f«et and ihry iorm a. divide for the short itresxc:^ drciining into 
Wilbpa Hny vid Grapi Hifbor on the wvtt tnd the inreriar vnlTcr on the 

rft* tfrni/ /'ati^f V(tihy. Btlwccu thr C«.^la and 0]>n]|)!c?i a liro»d 
trouf^-likr Jcp^T»ro(i rxtciuls ftcro^o the ftate. The northern part of tlic 
tTVutJi E? kn<v4n 05 f Lji^t Sqund Bona- li wu buUt up a« a broiki plain oi 
filacinl tn^vdf and criaft, buryino: nn older imsulAt ropo^niphy between the 
foorhilU o\ the moumaim, FoiWinK errnion ihe norrh artJ tmjch mlln* in 
ihe plnin w^fr mrfdrrprnnl hy a lairr iiik'flm* of thr ^jUrfcf*. ami u lien (he 
ioc rtcrilrd rhrw v^lkr^ i^crc pariijilb' iulii]icr;-ed lu form l'u£et Sovjnd. 7^ 
submcrcrncc CouKd the tfolalifin of iranv oT t)ie hicher Imd mit^n n.i isTantb 
«epaT«t«d b)- deep cbannelt^ Tlie moit noTtherly group of tiie»e make the 
Son Juan Archipehigo. Some of the iilandi have lince been united to the 
mainland by riter. wave and current work. 

The Southern pan of the Ridley is: Imown oji the ColutDbii'Coivlilx val- 
kf. It it made up of a nurab^ of ittcijulflr mck knohc pnrtiatly buried by 
river ifmwl^ and ilhivium, 

Tht Columlfia C^va Pluttaa. Efltt of the Cxddr Motmrains n large 
p«rt of the 5Cste ^nuth of the CoUimhia and Spokane rivert W oon^pot-d o1 \\t% 
flo\A'*. Wlwrr rrvfTH have tut into the plnfeiiii ir in Keen to hp TTia*Ir up of a 
Xtici of lava bcdt, in wme pUcu ACgTricaiinit 4000 feel in lhk-1cnr«. loi^ 
nncvue floods of lava, vt«]1in£ ti^ through nijnifroii^ fwitirti. overflowed this 
p4rt of the sTntr b*ir>inc aII irrceuUritic* ejccepl a few of the higher rtdgca 
and peak& Slight u'iq>mc ^inc^ the tlow^ ovcurrrd ha« C9u«ed rid^o* like the 
Bnd)Err Mouniaim and Rftttlesfiake HilR The Columhki River in ti« prefteni. 
and in ftther trtiip^Jran' oo'Jr^r*. h«% ru! iminrn^e tnrnilir* beli»w the iTtherwiw 
untntiken lUTfoiie. Wind work hat been effeciive in many ^ccirnot in buildinif 
Up numcTOu* lunall irrcgLdaricicit in the form of W' ««nd duncfi Ajtd nder*- 
thie to the !o^' rainfall \vi this action ft was formerly an extrnsivc aiee bruih 
dtun, except alont thf ftream*. Tlie soil ho^wei I** rich and under irrisa- 
tion lor^ nrrai h:tve been rechimed and hai'e become very pmdiLct^ve 

Thf Blmt AlMiniffm. A Bfrur from the Rocky Mcnjnfitns that U'a* not 
buried by tJie Uvu extendi acrou the louihea^ cotner oi the vtxtr into Otepon 
at fl brotei li^^ge g-bour 60(X) to 7003 fert hfuh. The Keneral elevation w 
ihotit 40l)0 irtt alravr fhe ^iirroutidini: plxie«4i nrd nn aiccnunl of IncreBMid 
prcttpttation, dix to ihor clevAtifto, ihr nrfinc »> dceplj scarred by numcrnus 
ri^fr valley*. 'I'hc slopes are timbered and heeauK of the contra»t in color 
with the surrounding country thrt drviBion both in Waahintnon and .Orrfon 
K» hern called fh^ Slue Moumainv. 

01tfa«fir^ Hi/A/.m*'/. A northern spur of the Rocky MountaiA^. ex- 
tending tvAtu-ard to the Cascade Mountains north of the Colunibia and 
Spoi;ane rnrtii. ii known at the Oknnoxan KIshlondA. Although not ta 
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rusEvd ^ ciehfff tbf Cftsndn or OI>nipi^ '^ arc ^000 to 6000 fwt in de- 
varion, Tlv) cor^Ut of a ffrjet of nortS arti MuTh ndgfi raundfd off b)^ 
claiial erosion, ilopinj; ^mrly bi flal vallr>^ flooft. Muif uiiminY gnnittf 
rocks UT prfAtm iinil d^pcniu nt iicli inincntl nrc and go»I littiliimg xiotie an 
i^tiitc common fit iW Kctwn north of Spokinc. 

GsouicicAt Hi^ToKr ' 

ITk cnrlinc roci* of known atsc lound in the »tdic aic Ckticctius, b«t 
there iA a ercat fcrioi of older rocks of which tbr ddiaite acre hn not jr*^ ben 
fullv iocfrtained. T?itt« |-ivc ui a complicated revord ol tediiDOiiatioii ao4 
volcarjf activity- A Trticcewlon oif morefnenti ctnued thf Und to ht «llv 
merjfi*d xt tima and then expoivrl en timitnt m |un » InM. Tbr mdiiornnfy 
rorkft iliu* fovnird were- «\ibjfvtc<I tu Uva inirufkms ant! Ilowf ^hi.h gmily 
cKangrd rlic nAiurr of the older ro-.k»- Thr*c roclti are fot^nd in the ()b"«*- 
pic»p the notthem CAKAde«, and tKe Okwiof*an Hichlartd«. 

In the rirly Tertiary or Eocnir |>cn<nl tStrc wirrr low-Iji;ic Innd mann 
where the CuKwIe and Olympic Mouatoirb art locaieid at present, 1~he en>- 
W3n ai the*e land mn»ei iumithed fedimenxv wliich wrre laid down in n lance 
eroba^inent «t*ndiniE from th* Columbia River tn the ^aji Juan IitUitd^. The 
livm drainrd intr lai^^r ratHiHrs which brrr bfvamr *wampj', and the low- 
lands ahoiiT ilieiEj tij|i|MjTirii a lukutiarti growth of vt^etation. A slight Mib- 
merueixc i.Au>4:d the piorrvitttrfi of the ^cfctjiricjii ind thc^r bcd« cohered bjT 
^It Ii>mird tiic oonl brjs of wntern Wi^hmi^iocik In t^mc ftctiimt more tkw 
one hundred of ih(«« coii bedi at« known, each cii« repreienlins a period of 
Te^rt-thle fl;rou-th nf-.ir **a level, tviih interfening perlodc o^ <i]hmeTfler>ce and 
*4«riimrntBfinr, SfmT elirir formnricm, rh^ coil hrd*, pmbahlj bid diown f» 
almoot horiitonial position, btvc been folded «Jid (tlted fitongty aaid are founA 
ai all anclef. 

In cniiral W^t^hinjztnn Oierc were lare^ lake basin« in wiikh vdimeftta- 
tion and coaJ fomiaiiori was takini: pWc. llic Ro»lvn and other coil bed^ 
were formed in tht» war. Flow*t of bu^ultic la^-a vanirri: in thkknt:^ up to 
30O0 or 4000 iwt, yrftc inti^rbvddr^i with ihrvtr Eorrrif irdiinrm^ in bath «ef- 
liont of the ttate. 

Ir xhe middle Tcnian" nr Miooenc pcnrid ihc wntprfi ot fhr writrnn 
Wa^hineron embiymcnt were p-irrially dntincd io the north and fouth by up- 
lift, and srdimentation conTiniird in thetc onaller nnha^ma* l.<iva Hooda, 
wrllmp 'ip thrmifth miri^errxj^ fi*M(r« ooveml prMi:fic*llv a\\ of r-*iiCern WmS' 
iii^iuii wuth vt fhr OkaiR-i^un Hiuhland^. and cxieridrd ir^tu Idaho and Ore- 
son^ Thi« molten raaw hardened to form the black basalt ao cmnmon in Ac 
plateau ipcrior. lliat theie fltnr? occuned ni lorn* inierrnls i* ^liovrn hy the, 
prewncc tti pcirificd ircet and tiumpi hpcweer the \^vt^ hedt. meaning a period 
Ions cnoiifsh for lartcr xrtts lo gtaw on the nirface of prrvimift flown, Thfn 
itrara of iedhnenii also occ^ir Ijrtwcrn ih< Im^Jah Tbr iiMximuin rhVknevi- i* 
jibout 5000 feet, and eight tlmis have been co^inied alone the Yakima River. 
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VBomc of the bt^cr knob» of ihf M surface surli m Sfcptoc Butte &nd the 
■ B1l< Mourtaim wr« not mtirclr <w-crcd. A serifs oj wJimcnU coRipostd 
of fit^r gnv«lft, volcanic nth, ind pMsibly lake <dtpo«iB niu «pTtaJ o\*er Uw 
Uva MiHacf b)* itr:u(i:i^e from rhc old Cvade Mount^iins, 

A Kcorritl tjpUfi 4tN»Lji tlic doie of ilie Xfmceiie miunl all ihr siJttf- 
ment5 uid Ukei to be dtdinetL 'Hie Pacific ciusc vrai prrptably iinher woi 
thin tt prcicnt. Active croiion through the upper I'eriiary or Pliocene period 

• reiliHTd ihr whole tiMf co a iow, irrcf^ular plnifi or ptneptnifi t^lupini; Toward 
eV Pacifir Ot:Mrt a* i IT^ai basin dntineit by ihc Cri^jnibin ar<i otbrr Hvm. 
Thc doKini; t\rtit oi ibc Pliocene |»erfoJ wai the uplift an<T tbarpmu of llie 
EJcrKvl^nrJ aie* to form ibc procnt CasL-aJe xnd Cwoi tautic'^ aiid the Oiyai- 
pic Mimntaia'i. The lurUcc of the hvji pUicau in u^tcm Wuhincton was 
folded or warped up at tbit rime tf totm ridt:ci like thr t{Adji:er Vloiin 
ifL ard Rftttlctfiake Hiltk Thete movements wcfe ilow and the riven were 
tbte 10 mmntain tbetr courcrt acroM ihe uplifred ndfet. Thi^s the Coltimbifi 
rtita throuj^ the Cft-^radir MounrAms aixl the Vatinta through the folilt br* 
vecn Ellcnaburi: anJ VaJcima aiid Union Gap KiulK of Vakiina, 

The inTEiihr wrfaor thus rWatrcl to form ihe prevnt Ca*cade Moisn- 
t&ins bu been uillrd tli^ "Caacade m PUucrne Plairau," and t!ie |)ip*cot v±\' 
ley? and ridgo arc ibc re^Ljltv of erotion ^Incc uplift, Tht lame is true o: the 
Oi^mpic Mountains, and in either ca»c one cnn caizly get an idea oi the recon- 

(EinKlfd furfnce tron anf of tbe hif:her peaks. Hurirkfi The uptilt, *yi at the 
climax of It the volcanic conrt alrrady described were htiilt on the Mirface of 
the Caficade block. 'Hie oilier peak^ of the C&scadca and all fhe bii^her peali« 
of t)ic OljiiTVi<« are reiiiiiEUilJt uf eio^iun left is iiiunjt'Iiiutl^ above the peiie- 
^-pJain due to irrc^ularitiei in rc^trancc of the rock». arid tn stream distribution. 
^P Folloninu tbe tiphft ai ihc du!^ of thr Tertiaryp or duiititjE tlie early 
QuAiernan period the dimaie ^nuJuaUr chan^^ u that deep mows oot- 
^vUctcd on the mountdni nrd formed extcnri^e eiacien. Thc«e mountain 
^P^aciets o\er deepened the vaili^ya already heeun by rivcf eroAjon and eaniaed 
the formation of tribuiac)' ca^-ide^^ froni haniinc valieyt, msu\\ auaW l*kc4 
and iiPep-waTled valley*. From Hritish Columbia a izreat uUripr movrd 
ilowil i}ie Pu>:et Soiiiid IioukU as far u Tniiiio- It cioded the Hiiface- round- 
inj off rock knofcs in the northern part. in<I dcpoiited a heavx drift In the 
tnchem port of the basin. Aa it receded heavy df;>oir]tA of E:rayel carried by 
vatet from The front of the ice formed extensive sravel plaina throuehout the 
Rr^lar river e^-iten^s ^^-trh north and iwmh trunk ttrram* dictecifd 
ifSr ptainv A veiond advance of rhr slanVr agafn lulled ihr Pugrt Sound 
It OTcf-dcTpcned tlic riurtti And wuLb valleys, biit obliterated many vi 
^Ae cast and ^**at valleys, rhu* leavini- the haain* that were later filled bv 
Sonnd u'atcr5. It abo shaped manf oi the irrteular ridso over which it 
pmUif4. lenvins the many rounded htUf with long north and touth axet. A 
thin veneer of ^{liHil rill wtw left on tIif *Tope* and rap* of many of the gmrel 
leen in ^reri cxit^ abocT Seattle, and ibe clif& along the S^imd. As 
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live luit Kf ncfiini mmty umpofftrf- !akc4 vrcre fotrmrd in ulirdi JrtiA <lcpiMiCi^ 
iroat ihc Ucevftl «nt«in« arut fmm ihf ice iisrli, w^rc bmli and in iiow kca 
•( rcKulAfli' »ttnii6cd dqwtia oi jwoncd fiMrrhak wnon): ibt iinas^orml 

!n iIk \t<xtfit«tn«» aim deep^'^g thp ra1lp><« «nd trunoting dw »p«r». 
dir sbdfrv in maay caaar^ left drbiU liairlfm in die luwer emU of the vnllexi. 
\ldnf of ihf Iatect |jikc« nrn: i<3rmcd bchlmi such t^ArnVn and serve mt rvatt* 
rait* iot ivMicr vjppl>-. 'llic irihuian' iirctmi* oscade into xhe ovcr-dccfkcncd 
main vAliey« and ihut fumifJi excellent poi^'cr flir*, Glicial Wftfk eii Wa^h- 
inETon U therefore an finpariinr faeiof in the poonomic devHopmeot o* the 
•taieV indHsriif^ 

Wlicn the iLe lti»llj ir^nletl liryuiid the Jumi dc Fuoi StniT. ocean water* 
filled the deepened vallc^n to iotm Pucct Sound* dw icre«tett dcc|>'n-iitcr 
inland hadior in the worlds Riven from the mountftin^ have cut dvep vni|ey« 
throujEh the bUclaI depotitt and with their hcAV)' IomIa oi Mlt have fiiltd in 
hr^ mm of the «ourd connertins former ifdand mis«fc ti> the mairdond and 
mmidrmhl)' iocT»sink: tbe aef^cultiii^iJ [i.iij« of wei^irin W&slttiii:ifjn. 

Dm IN Alts 

The entire drain^iee of the stale pai»rt finaltr to the Pacilic Oocin from 
three Uhec dminaffc areti'!^ 'Iltese ore like Columbia River tmiin* dM' Puget 
Sound ba^in* and the Coxial belt or Pacific baian. 

TBe CftiitMlM Rh-fr bnriu Tndiidefi all »f Wa«hinair>n euKt tti the tununir 
of the Canarlr rsmee, *nd a farge arm in «n*thwe*Ntfrn Wasfimfiion as well « 
the crealei pait c-f Oie^con juid Idaho. The Colurubia River wtndini^ tts 
vray from the northeast to the tourhweat comer of the state, has cut a sorvc- 
Itke cMi>x>n through the Uvi pUteaun Kvrn throu^rh the Ca^c^de Moiin^ 
XAtnt it wu kblf to itiojntain iu coiirte during iipUU and die canyon thuft cut 
i* nniahle for itt maicnirtcent wenery, A boat trip from Portland up the fiver 
f^iou's one i^e tieep h'bII* of hnuliic tock nnng 3000 to 4000 fre^ above the 
nvtr. Sntftll inbutiry »treAiTi« ciuizadc: down ihac ^tcep rock walU to jun 
the boiKnir torrem» »tltl ha^y cuttinif m way through the con^. Conab at 
the C«i*cadei and Dalle* enible strsunerf to p^lsa the wont rfiptda anJ rnakt 
the river navii^able to Prieit K:ipid« 400 milen from the mouth. Numeroui 
rapids heinu' Wenntcfiee m.Lke enritinuoii« r^ivi^ufiifn here imifouable^ hut 
above Wrniiii-fiec the rivrx i% naviiE^ibJe tuntv. disljuice lie>'ond the rnouth of the 
Okanogan Rivef' A Mrikinj: feature alone ^^^ rlv^er, where if ft not in a deep 
canyon, is the jetavcI terracps at different levclf, contmiiOvV for lonn di*- 
tancefi. Below the canyon throuf^ the Cju;cade ranee love-lpn^ lands ntU 
brond swampy flood-pbins bnrrier the ri^rr untit the Co9»t range i» readied 
where hiKli roLk \n\h rise Jite^dy from the wide esiimfj' uiu^d by drownint 
of the rivet mouth. An intere^tinc event in tlic hiitory of tlie Coliunhii 
River left it> mnrk in eastern Wosliinzton. At the time <A gbciatton the 
Okano^i^o trUcicr from the north filled the upper Cobmbifl vallev ar the ' B*t 
Bend*' and the river diverted from :t$ re^lar course ^oc deep gorges 
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)rofl> 4Jld njjny iJc<p twi-liulc* Jimi hanri% nftt cf<nlr<J in ihtit bed*. TSrrc 
may hurt bwn luU^qucnt filiciarion idonc ihc^ vallcvf. Man>' Ukn. nwat 
o1 tfitm w^ith no ouileu, and therefore rmneril or alkjdin<;, still occup}' ihete 
drpstt^iont in ihc old "mallei* Vt^'wh are ItiioMTt kk "Couir^;" GTiind Coulw. 
\fcHr( Coi*Im, Crab Cre^k, etc, 

Tbr e»^ierit irlhuutift of the ColLimbJA are icw in number bur vrocig 
thcfii iej. the SnaLi' Rivi:T, the lar^nt oi aill, *nJ ^CMiie of rhem aie trrj im- 
poruni on Kcuuftl ai tlieir mr hn water pi/wrr The PemJ Oreille or Clariir 
Ftiili and the Colvj'lle River Elmv ibroucEi bmsui fritile vaIUw i^ ihr nurth. 
Spoluirc Rivrr d{)vr» in a breud voIUt* im o)iJ T&!tcy train lillins oi grAVclt 
until 11 r«nchcs Spoksne whctt, <«tiin|- itin>iit:h the ernvel (Ulin^, it ha^ come 
UpOTt fl hard led^r rf nxk o^'Cr which it fnl]« in a irricv of Cft^^ca^e^, These 
I'jiffd ahiindanr power *fir fhe ^hote "Inlan*^ Empire." Below the n'ty ft 
tlairs in ji dreii i.»nyi>ii hrcn'nrr hit!)i tetr^tr^, whh oi<asiona] rdiiid« ^rjinr iil 
which ate iiW fui tKnvrr. Of a potoible 230/KiO horv ponei about 45,000 
Iwnc povrer is dortoped* Aboui the upper lalU the city ot Sppkine boo 
gnm-n. 

The SnAke Rivfr cnicrf rhc itaic nriir the fouthout corner and llo^^ in a 
ilcep i:nnvon througli thir ]avn. pUtcjiu. It j>^ navienbic froin ils mr>uih «> the 
iiatv boundary' and by rhe rrntoval cf a few protnidinc rock ledger may be 
made navij^ahlf for many mile* in Idaho. Falls htjEhrr up in it* course fur- 
nifh mutli water iiower. 

Many lar^ tribuiartei from ilie Okanogan Highland!) and the Cascade 
Mounrain-t enter fhe CrUimbfji from the rtonh and ueit Ahijjid;*nt precipi- 
taticm in tlie mminuin* Mtd nunieioui lake* ntui -uniwIicliK give lUetc ftibu- 
tuiei A fairly uniform lupplf. The OkAnosAn River 1% the largest of three 
fh<l* Flonine in Almott parallel valky* from the north. Ei h raviffAble for 
wroe liihiaiKe except in extremely low water an4 is ttordcred by a wi<ie fertile 
valle^'. One of the latent government irriiEation projects W I'X-ated ir this val- 
ley and will make ussiMe £ ]ar(^ acrea^ of otherwise unu&ed land. Ttir 
oiher livetK in liyU *rt'tion a:c the Mrthuiv, and iUc $*n P<m1. 

L^ike Chelan, lying between hitth mouniaim of (granite, it hrld about 400 
feft abtivc tbr Columbia River by a barnet of morainaJ drift in ibe low-t;r end 
of an old river valley. Iti lurfue U about HOC ten above tea Ir^cl jnd ihe 
4[l*cieT» have gouged the valley to n depth of 4C0 feet below Ka level makine 
tbc Jake about I5*W) feel deep. It Ji about 50 mile* lone and only 2 mile* in 
width. N^tled in the mountain* jt is one of the many tcenir spots In Wasli- 
tngton. Chelan falU at the lower end of thr lake and Stekekin fa1l« at the 
uiifwr md of the valley ajd in the bfauty ai well a» lu tlic available power m 
xh'ji nectkin, 

'llie VVenatcbee River with a natural re)ervoir in Lake Wcnatchee has 
eroded a low ic^e vallei' iaro the ver>' heart of t^e Cascade Mountaina. The 
Citai Northern tsilroad foJlowi this valley as Ur a* Leav-enuorth where it 
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be^i» it* 4ti?n* AM«nt to rh« C«9c«de tvnnd. Several povttr |»l«iis are located 
oloflff the rivvT. 

The Y&kifm River a the brgot ta«iwNf^ flowinc tri'buhin' of tfke 
Cotumbtt. Thrf^ Urce !nke«, Kr«chc)ui, K>che«i, and Cltiltrm fonivd be- 
hind raoninal bftrrierv in sUmcMt p«rjllcl izlxcUl r^l^ cerve is rcteTvoifV 
Th^ capttTirr or r^ch nf rhesr htuti^ has brm inrrnmM U' daim n> fumfdi 
tvjiteT for tlic irii)sHti^E> of ihoa^aftda uf mtvs tii fcTtHt: Uml lyiikt dlwiiE thr 
yiikiina vk11ct< The river fiowv throujtli (iecp canyoAs wticrt the la\« pbntau 
hai been arched up acroM its path *nd tlirerHeh broad open %-alleyi where voftn 
rocfct liav* permitted more mar^jr* riofiwi. 'Vhf oirhArd land* Atr even ax)re 
e)ccent]\« than alone the Werwrirh^ V'aUtry. and Urge diipmentt ^ frtiit are 
mxdp rv^ry j^rar. Mary prwtt ptant« »\onz <l^ nuin itrram and in rribu- 
tarin luinMi cWtricrtj for loi:a] mc. At CIcdIum the Ri»lrTi-Clea1uin coal 
field is rxpofcd by ctomoHj 'I'hc Northen* ?*cific ftrd tht Chicago^ Mil- 
vraukce & St. Paul railroads u« tlie lou? ftrade vall*y, entirriy, «nd tit pflrt, Iw 
their route acren thit cection into (h« Cafc-ade Mouniafftf. 

The Pvtfl SitmnJ Drmvaie basin includr* twtri Jrmi thr wnlcrn tiU^pcf 
of the Cascades and thot« trccn the eaftem and nonbem slopes of the Olrro- 
pict TTieir valleys liave hern »tronitly 2l>^ted and they fl<H*' from short 
*rrrp vallrj* wJilt many fills nnrf mpidft nrHI adaptn] tr>r pcwrr (itrs- Many 
poMTf pUnis havr alreaidy hern inealled bui ^nly a «OLaU franion of ilir 
avAilftblc pwrer i^ ii*cd. 

The Skasir Ri^rr has the lanecft drainaEe bvin and hfti formed ihe larft- 
rat alluvial Jcpmll^ The delta of the Skj«ni or the La Conner flau and the 
flats for hilIc^ fifoni: thr vallrt' t\imt»h rhr Uri:r?t ard bm arcSh of a^^rvcvJ' 
lurnJ Und in western \\'ashmfiton, ITie rwvt ift na\-ijtable for siittr miles 
through this brood flat. 

The Cedar, Green, White and Pu>-«l1up rvvtr* have combined in fUlJtc 
up whfti u-!i£ formerly part of the Sound behind the hi^ land area whkh has 
bern called "Djs VToInes Ul^nd," In so doinn pan of the Sound vu vhnr ofF 
to fomi J'Alr Wstithingriin, and ihr broad frriilr Dtiwarnihh-Puynliup val* 
ley was left i<j auppl> Sc^uk and Tamma wicli their eardai truck- Ttkc 
sfre;imf draininE the north and casi slopn of the Olrnipics are »hort and 
s«-]ft afTordins mnnv txcelUnt powtr sit«. 

Thf Padfit drainage includes m;iny minor sereants alonfi tile wettera 
border of the «tare from Capc" Flattery to Columbia River, "nic imponanc 
strmm* nn ihr Olj'^npii' Ti^niriMda arc itir Snlrdmk. H'»h, Oucri* xnd Oorn- 
iail. Hir^r dfjiiii llic heavily tJuiliciTd ^\o&cs uf thr Olympics aad DUy auaic 
day be important in facilitating the bandliniE of the ttmber ol this cxterwre 
nrea. 



Lakbs 

Nijmrni>iis ]hV^ h^yr hrrn fomird in ihc Otympic, Ca^adc and OlcaiMh 
gao Mountains by gladal crooton and deposition. Thcvc arc '\\\ the form of 
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yery 'ma.U rock nmniftl l;tkM in i^laciftl nrqup^ or in I'lfiy, ttfUTirh-lik^ i^nllfj*. 
The- fE!ac]>r« ai on« nmc 6lJrd tHrw valleys and btiill acroes ihfm (oorAirial 
dcpMJis behind wHJch ili« ivaim hnvc «incr ixillnipd lo form Ukn. Minv 
fjlia irtcoulnf iii ^zc und >hjip« ire found amonf th? uneven gladd depmiii 
aboui Pufict Scnm<) jnd nlong ihc Smlt«. Amone there arc Cnxent. What- 
com, Somniftnibaii, Uninn, and Wttihinst^'^' Lakt Qucru\iit and Ozette ire 
in the valles'ft <ti the saiwc oamc at the Wt of the westpm ilopes of i*ir Oiym- 
pics, QiieniuU MthmiKb .1^ nii]^>i frnm thr iiocan ii; only 30ll t^rt in cIc^m- 
tfon and Ozttteonly SO fret above tiea levrl. In cfntni Wa^ln^otx nuiim^ 
OM laict Are ftiund in old ali«ndcined itieam Linuuieb aoid in khuII bosm 
formed b> wind blotvn land. Muny of tlie«e on account of lew preciptnt>oci 
And tick of outlet are intci^itiem or it permanent ore MTonglf- mineml. 

Coast r.ivBs 

Four cmt tfnbnyTn^t^, due lo the ^uUticriience of a dfcply eroded loni 
pn>vtde Wawhin^ton with more than 2fOO mll» of ihore line. This 
not indudr the Coluinl>ia Rivt-r* nmv navigi^lf thrcniKhouT il« enilre 
leriKili alcnxc the wutltern bonier uf the state. 

PugFt So")iid fonnerlj- applied ©nly to the touiheni poftTi^r^ of the vmi 
inl;mii «^. nitw imlndn all Ajuerivan WTiieis in ilm »ftiMHi. Tlie lotal iica 
ift over 2000 Hjujre milu and on accouni of ihe numerous md?nutL<>ru aiid 
nland^ tom>c<i hv Mihmri£cncr, it^ ihorclin* '» about l70t) nitlcv It rrncbei 
ft nin%iinLj[n iJeptti ot *HK> l^rt, i^ ilrcp cli>:4r into the ^hore m mam pLi^ 
and prarficallv free front dioali, Thr ^onrhtm end h proiectrd ircm (tnon^ 
whib and i« thrrfwe an r^xcellei^f harbor OtfFs in ih*' i;lau»l dntt form 
(fie grrairr iKirt of the Jiliutc. bui laiite hver drUu.<t aiid river flat* exicnd for 
milo in aixne section. Sand-pits and bars fonttcd hy warc^ and thorr cur- 
rent* hnvc been effective la connecting tormer iiland^ with The mAinland and 
in n fnv catcs eorlo«inj: laJrly goad harbon, at at I'^rr Anftclc^ and Dnnge- 
nft& 

'JTie riven nlfirt ihe Pacific rojwt have all been «ibjr« to fubmercence 
Ihit in only three of rhein baH this resrtilted in an emhayment which ran be iiwd 
>« II hariu>r Ki'iher the fttage of eroiion wm nor far enough advanced uben 
subvHrrfzeiite otnurecl or a iliaht frlf\atitm ^itht '«il«nrntcncc, I^^^:el^^er wi'rh 
river fklling* ha^n uliliteiaicd jciy cmbAimrni^ thai uerc fom^ed. Gra)-% EEur- 
bor, WUIapa Har* and rhc Columbia tluuary have been partially «cparaced 
from the ocean by lone i^^nd i^'tn or bana built by «hore currtnti. thuf >^hut' 
tins off ta izootl harbort whtx wotilil oihcr^ttr Saw hern broad ha>« <ipen 
CO the severity of the ocr-an troTim*^ It ha* hern oft^f^sarj' tn bwild Jettiw at 
Columbia Rivrr and Gray* Hiirbur to keep the ba: iiMn entirely clauns the 
hafbor» to luvicarion- 

Wlh thew aoexcelled harhfirt !xnA oppoftunitirt for ^flipping- the dfvelop- 
nimi of AbKkni and DrLcniat (rjdc, ai\A ihe npifnln^ of iHr P^inuiiiL Canal, 
arc of e'tat importance lo ihc con»t cilica and to iKr ftatc ta a whole. 
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CUUATS 

The looniotfi oJ fbc »utc on chc u^cm shore oi a sn^it occnn, oi ihc pMb 
of the prwiibne tvwvnl) winds and th« Micofnfinn}'in)£ wccvtviJOQ <yl CT<lwcf 
M^ dntkyci4m'« in itirir efnertl counc from west r^ ra«ti CKtfft tbff diintie 
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in gtnerftl lo ht mort equabtf In innperatuTt thin <KHfr «tatft in the mrw 
UtituiJc. But on uvotmt oi the E^cil vaEiationi tn alltlud« snd lh« nort^- 
«oirlb trrncl of ibr pli>^ical divnkns no olhtr icute in the Uoiua tliuu'* givatrT 
divenity in clinKitic cohJkuiiia. 'The wntctn lastUruK exposed diErrll) lo 
lUc moin o:un ivind* luvc a irarlnc tlimiiic, moi»i ^iij v^aim in the winter* 
dfj and cool in the sunmtrr. The cW'itm xctioUt becautc r>f the Ca-^cAie b4r> 
Her whk4i partully chut^ out the ocedukic mflitciKe. hft« m^ich col^n w-interK. 
winner f^ummers and tcM ninfftll than Th« coa^til beJt thus jtppTi^achtng 
continentd cnnditiocti, although wsntwhat prativin! fmin pru1on)i:eid peruxls 
of cxtremrt in tnnficr^ltjte bv iKc juounUiiiih noitli And vxsi of tlw nna. Tfie 
hifuhrr ntounintfi mA^«c^ iluivr a11 the prcultnntic:! -ii hl^ Iniiludc rlimatet 
wJih peipett^jd ftn-ow, eU^'ier^, lower ceoiperAEures nrid greater prccipiutjon^ 

Vr€cipittdi<M. Viimx the \&iuiTon m (aul Annual precipit«tior, the 
BUtc may be dividecf iiitti several rtinulf belt^ following- the ^netAl trend of 
the mjijor physical dj^-iiion^L. (Fif>. \A A \ax^ orn aloni: the Pad^ Co«it 
htf an Annual mintill oi ovrr (jO inclicf atitl is knotvn u< the "Coiitul wet 
belr," ITjp ivann tnoi*(iitr-l4Jm windfi mnvins intand nrc tuit'ed l<i anend 
dv 4i)p(% ilon£ iW eoH^i nnd in tn<nr parr« oi thr Olympic Mour»ain« ihr 
rMnfuIi t» %>\€t 140 imhes the greatcM to the L'lXird SemIcs 

Farther cnlnnd therr i« r snidiiil dfrrrsiw in Tjmfnll, Ihii when the 
muibt aur H forced ti> aaiend the wnirrn hlopnt of ihc Cascades a aceonJ belt 
with nucifall exondinc 60 incho it tlic resulL Tlii-^ belt cAimd* uvet the 
.tumntii of the Biountmins and at muir points thi' nijnfili probably exceeds 
100 iiKhe^ It hai: been ^Ailed ilie "Cascade* wet belt." 

Between chrje two wci beltt, in ihr Puicci SiMind hsin the annual rain' 
fall vAnrs from (fO id 20 inches. The low fummer rsinfjil! n^fik«« im'i^a' 
ti«ut nccntary for the be«i rc«ulcft m erawin^ fruits and s^rdm truck. Thj< 
belt is known u the "moi^t belt,'" The df».-rrn«e in prrripitaeion as the air 
movA tnUixl tlirniittL the Grays Harbof lot^tan^ ii rrmarkable. Ahrrdfen 
hax m total rainfall of G5..S7 im7)ic!t, 01>nipia 54,96 inches. Tacnma 42J6 
inrhc*, Seniilc 3^.36 Jnche*, and Port Toivntend 2*X68 inchei. The differ- 
ence alan£ Ebr Sftftitc ot JiiAn de Kuca r« fttut ^nkirie WMth Taioo«h artd Neah 
Bay 84.43 InchM, Port Cmcmt 42.05 itichef;. Port AfieeUw 29.S1 inchei. and 
P^rr Towwifrd t^M fnrhw, 

A« the Atr niove» ilown the «ii£teTn 4lope» (ii the Ca^ca^e ranise and out 
ofvt the Columbia Rtvtr batin the rnSnfall rapidly decmwi to lew than 20 
inr4mL^ The air han lott it< mniHiiirr ami brLOt< dynamically wuimed ft able 
to take tip nKit*tiiTe and thetefnre C41**f% icaiii preiiintarirtn jmA dear tkfet. 
Thcre b a narrow belt at hiehcr altimde^ with rainfall bctwten 60 and 20 
inches known as the ' Cn*cfl<lc moi« hrlt," or % trantiiion belt heti^'een the 
heax7 sumnit and the low interior prncipuation. 

The whole ctntnil portion of the ttate hu Ie« than 20 inchet of ninMI 
acH a laT)^ arva :n thU "dr|- brit" hxi fret than l^t inchn a yrar and mny br 
led rhe '\ind ttrli." Tlie lapHl dectea^c in rainfall i» wtII ^hown in ihe 
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iiich«». Ellrviburi^ ^.1^ i«\~hr5, Nocin V^kiiriA S.t»7 iniS-s, Kcnnrwii^k t.^ 
tnchn. 

A thtf-^ bfit tn which ninfill if aboi'r 2l> mchff t« Umad aloci^ thf raii- 
ern boHcr o< ihe iiaiff. With iiKrewing rltvatinn the ndnfall incica*** tod 
tW BliiB* Moiinitunt juii! OkAnos^n Hif^lxixU in tncluilcil in Uic "rutcm 
mow! bell/' 

If) thast trvtiont whfrr ihe prvcrpitntioa k nhovr 20 nichA it fnund thr 
crowth AS liisbrr ihii luty niHiir Wftthiagioii rhr fomiioM lumbrr tiftir. tn 
»oini« «n:tiofti of i~cntral Waahinston dry itrrnini; \us bocti vcr>' »ixcc»ftilt 
but in the Arid belt wJiich mai formf rly a uet-brufh d«uir liuLr tarmine nin 
be carrinl on «uccflS»fuUr without irngation. 

WoAinaton » a whole b»» a wet Dvinicr 5CUQn and a dry summer »cai- 
fon but the ditliibudon throui;)ioiit the jvni in ijtflfrcnt accciont vainer «on- 
(idenibl}'. In WMicm Wa^iirijiton bttwwn 70 and 75 per cent t)i th* iistal 
prrdpindon oocurs in m mcj^HK and (rom 8^ to WJ per cent m ritht nnoorki, 
Ociobrr U) Vlny infliL«ivr- Oi the irniAlninic iitut nionih^ July und Aufivd 
hsvc very lox^ rAttifjiJI, Icia lh;iM 1 iiKh mrhn llir niui^btf of dA>» wt(b tm 
wHI bf between 130 and 200 ^\>]th 100 to 150 dear dr^*- In costtrn VVa*li' 
ington )itik more ih^nn hdf the mnuut prccipttuCion occun in «ix nymtKi, ani 
there it idot« rain in May and Jun? than in ih* oOier ilty va*oa nonihi. TV 
avenur nitnrber of dayt with rain in this «eeiion i« 40 to 70 mnd xhe clfar 
Am fSO w 220. 

Tbe winter ma-ximum of pwiripitarion i* lecounted for by the numcratzt 
fyrlonif stormt ol thflt tpason and hy rhr nprd rnndrrnation of raottmrr in 
tbr ail as It l>1un^ over d ^oM laiid from thr oce^ri nnd ij^ually frooi Ktltl) to 
north. In Hununer the stann^ are fe»4 riumeri>ii4 and interne and the wind? 
from the ctear and lOftheriy i^u^rter are blowinn over vrannef Ift^Klf, llic 
«lij^t lumincr maximum in central Wvhmt-ioii it explained hj tbe Qcc u rr ea cp 
of ronveriinnaJ stonrK typieal of the mirmneT teaicm m intrror ttatei. 

SaoufalL The vnnwfjill vjitic* from ID imlirt itmnully fnr (hr coatr 
and the Wer ccniiul Maucii« lo cnrr lf)0 Ln<he^ loi ibt^ iDrumjiri «tjiiroas, 
and a» high a^ 572 inches or aboiit 18 feet bu fidlcii zi certnin Mation^ dur- 
ing one Vpinter 4ca»on. The avurasse for a nunxhcr <*f *eet>ww is a4 follnws: 
Coast sution* 9- 10 inches, Puget Sound 13 incho, Wewem iJope ol CtMsdci 
60 tn 70 inche«. Mountain firKtinnt over IfXl lnebe», Stinnyitd^ S iochec, 
Wcnatrbee 70 inches^ Sptikjinr '^^ inclLc*. The Irntcih of limp thsr tfar snow 
rcaiairu» un che cruund varies from a 6^y nr ^i fnr coatr M^ttiunt 19 10 or cvm 
12 months for wrre points ajf>ni: the summit of the Olympics arfd Cltsoida. 
This 14 ^'t-nificaftt in the n\fr iiipply fMni meUtrti: snowi;, ihr high vtaitr of 
(now supply coming along in Tate sununer u-hen the prfciprruijon i^i low-. 'I'lie 
fnow remain* longeT in eastern Wathinjfton u-hera inwi nerved m pratrrt 
vrjEcratfon ftom the cold vpeiU and hcAvy freeie^ which uTt more conunon in 
that atdion. 
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Humufity. Full rvcordfi Un fhf rrUiivf liHmiclIrr are nfti oSiiinable 
biit fhr iFRdin^ frum Scurlr and Spokiin^ ^ill rlltKirai^ thr tliftmicr hr- 
tM-ren tlic twtr KVtiona of tlic vLilt^ Sound i-ratiijm ihvw <ui ivcr^E^ humility 
of £3 per cent. dccrcaMOc from ?*> per cent it 5 n. m. ro 77 per cent at 5 p. n. 
Spokane ihciWA n mean nnjiiial humidity i>1 6.S-3 per ccnc and Kraiiorua itlone 
The C<»Ivinbu luoh a« Kemrvrick vraul^l probably be <tril louver. 

'ffinprraturf- Thr \*ariatifin in rrmppratiin' rrinrlitinr* in iliffcrmt wr- 
t>um of tlip state h juil ^ ^trikifiK ^ 'hr viriatlon in prrciptt;kTmn. Due iki 
the oceiniG influence western Wjahin^ldn lii> on]v nH^emie cluinECi in tc^m- 
pcratiire- Thr hich humidm- of the nirn the louihn-aterlv wind* in winter 
flfiti nonhwe^terl>' vrintb in ^utrancr, the npij ^condensation oi tnoi^iure in 
thtf MCTJoD during tbe winter months, and the protection from the easterly 
windi. mill in winrrr, *'arm m «immef. by fhr Cawsdr Moimtsln* nil ovn- 
binr witi] tlie ucran uindi lu ^auW low daJI). luunlhl}' iriJ u^nuol lunco of 
cempentare. Frcquentlx lot srveral dayi in the winter the tenivcritUTc will 
not vary mftre than 5^ bm in the wamieT ^mmcr dav» it wiil vaiy a^ mudi » 
JO' tn 4<l'- 'llie n^^efAtre ^Jinuol ranne of remperature for the cootl «tMionfi 
it aboiiT 20*; for Puicei Sound fntionfi nbour 24\ or frocn 38' to 62*: sind 
for Caifflfip irations ibniit 30'', or frorn 11* ro 61", 0>li! tprlk are inffP- 
gurni. Jiird uiily tr luuj: irrieivaN ilor^ ihr-iciupeTuIuie ^m '*n hiA d> ^eru. Tlir 
lowot tcmperaturt recorded \% — 8* at Vancouttr. Hot sprlli in summer are 
n^vt TiUC and. nlthiiupli !(I5* hu been recorded, temperatun^i aStv* *^1>" ha^* 
been recordeij at Seattle oaly 16 timet in the put 21 yeart. The nijEhu flic 
Oftially cool eren dun'nft thp hot 4peil«, 

Fa'tcrn Wa^hinuton, *Juit nff frnm rhe want) mnl^r ttctsm win^* by thf 
CaH-iide Ran^c artl IilKIri: il» ^rultrthoii fruin the c.ufcrl} vhiiitis, iS more 
mbject to continental exttemes of temperature. The tnounttint of Bridsfi 
Columbia and the Rocky Mountain* fumi?ih a «lijchl protectioHp hnwevrri 
from the interior lAlliiencci:, *nd the evtremci of temperature are not there- 
fofVtt) frequent nor of turh lonij dnntLon s* in the traret fjanher inland- The 
averatr «nimal rarse U brturen 40' and SO'* with winrei temperaiure*^ ahrui 
20' to 30' Jtnd ^itiTuner leMiLKri^ifufn from 6V Tu 80°. The cxitenie rjriKc 
for any one itatior u E40°, but temperatures a» low i.^ — 36° and aa hich as 
115' have been recorded at dtflerent statton*. Temperatures as low as —20* 
and (tf high at UMI' are common, but the cold and warm spell* are of ihon 
duration and are no? fHt a« much »i the fij^uret mrjzht indicarr on account of 
the l<iw humidity of the air, 

^rnauffijf jrAion. A» a rnuli of (he »troni: oceanic influence, the fre- 
quent MuihcHv uind». and the consequent cloudv fltie.« which proent noc- 
turnal rndiaEion in the iprmg and fall, the jirowirtg seji^n or the time be- 
tween Itillina fr«*t* in wc*tem W[i*hin«ton is mucli longer than in eaiiem 
WathiniEion where clear tlciet prevail. Tlie averaice »pavm betwern the latt 
kilUi^ fro^r in skiing aiid the (int in Ehr fill for PufeE Smind it about 200 
d^^, from April 15 to Novembct 1, For tcEne of the ttatiom thif pen'od is 
250 d«r«. In eastern W»hineton only 120 co 170 dan arc apt to be ittA 
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ital^ iil1iil£ Uwi. or innn aWnii \l»y I to (3au^ L TSr occiiKciHc ul 
xhtt€ Ucr and C4tI>' iroaU !» ({iiitc inctuUr bowevcr, » they may occur vtry 
Utr or cmrlj if ft vrell <fcvek)peil Aniicvcloftic arta pJtMcs rurcr the ititv* llw 
Mrofiffer in«oIatxin panidtlv compeniiuo for the fthortvf (n^mnnic t«aton in 
eMCcm WuhingEon, is There at* a ireiKf flumber of bni^hc d^t*. In the 
mminrjun Mco'oivi irtmts nrr apt ro ocnir at art; limp tturins: xhe dimovr r^ 
pnlally if the air b clcai and <lr]r» 

tf'i/tJt, I1ic ritTMliiiiE dirrciiuii i>f the wind i« frotn tlic wcM b«t local 
topo^rapUr nnd thr pUMfse of stonnt cauw mnditkatioviit in diitctiiMa tor A'\i^ 
lervrit ttatic^u joid ai difFertnt rjtne*^ Th^ uMial imck tti cli« low prevun* 
ireaK it hi far ttanh In the i^i;itr or fr«yc«id the Rrittili Columbia boundiir 
ibat tbr windt, r^fircialtr m thr wintrr, aiv hoiti Hw «ouih snd fbrrtlorr 
waim. Tliif a\w >:dJH-f ihr iloi»dy, rainy uraThj:r m pn-^akot in ibc wia- 
trr ttvutfilh< U eKt ^toruM more Urilicr mxjiK, northerly windt prcvtii, the 
weather b cl<ar, and it a bit^h pre«»ure \i well Jcvclopeid nonbeaat oj ibe 
itatf w« )^ a ipdl oJ clear ootd iveatbfr >n wtnter, but northerly and fait- 
etly ttindu ait not common, 

Tn the Mimntrr mcinrli« ihr wttnt rfoiTr« art not irdl dcRnrd aa tbcf 
iiKTVc LAcr Jhc *iaic, 4nif the Mch prf-vuie o^er 'br I'arifif *\rail caufcs sirone 
tt'cstcrly kintl rcuhwi^trri) witid^ with clfar *ky and cool nifihts- Hie atrone- 
fM vHimIi ever rKOnded arr betwNti 50 and ^0 oiile* ax hour and tftraado- 
likr ttorm^ nrr priK^icallv t:nko[>w)i. Feu^ ihLii>der4l'>mii occrir m vrett^ 
rtti WaHltiii|;ii.iri. iiitil onlv oiva^iunal moLtntairi rhumlrr«tortnv in ecutem 
WxiliiniCtnti. Tlir vrind^i In u-in:cr ire much nitOREtr than in ^luiHlkcr due 
te better dcyelopRicjil ot the re^^Iir nxlonic ;ite3c« as ihev rome in from the 
Knoihc Ocean or iJowr the Alaikfln Coo^t. 

A waTm> nin-prodncinB win^i from thr xO^Jlhweti in ^rfiern Wasbilta- 
lon ii ealleJ the chinnok, Itiu it ift on the ea&tcm tlope of the Cascade raitKe 
that }frc find the Typiiil chlnook or foeltn wind. The air in pa4«inp ovrr the 
niounriins hai \jrxn depiLvtd of iia nxn»turc rootcni ini in devceiuIinE the 
caacern tlopc h dvminica]l>' warmed by increo^d pteTaure nnd Mow* orrr 
the Columbia Bauo as- n warm, dry wind, in wintrr ohen camtji£ the rapid 
nru^iilnc and evaporELticn of «now. 

Muiinuin nnd x'lllry wLodti are nKo ronininn fn all rhr faricrr valley* as 
ilif cold air ni nlt^hi diaiim tn Irrwer irvth and (he air duriniz the Harm aftrt* 
nooiu floM? up>^Ar<! alonE the slopes, 

Stimntary. We tliui lm\c in Wnshinfitcm three genetul ^ypts of cUmatc: 
( I ) ocninic or marine nitti (light range in temperature and s. decided wtitier 
tnasdmum of prmpitatTon ; <2> contirental with extraneft of reraperature 
idi|[bi)y modifird by pn>\imiTy to ih'' roiKi. inj a RltjEhr fiuniBer rraaimnm W 
nuotall in addltton to [he tcsuIr^^ wjnier maximiuu vf matinc diuialc; sid 
luntsin dimstc ^ith douiJ>. Miny wlndwitd and dry tccvvird ^Ic^tr^ 
IS winds caused by irreifuhir heatini; and cooling- ']^e Japan cur- 
rent bar little elTecrt except in a rtrr general w^ by causinf tlichtiy hifbu 
mnperAiure« la prevail in the who!e northern Pacifv Ocearu 
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THK WATER EESOUEOSS OF WASHTNOTON 

By ilfno Lan^ie*^ 
Sr«fc Gcolofi&t, Univcfsry of Wj^ihincion 

PftSClMTATlOX 

TH tC StAir of Wa^infEton is locsicrd in tlir p4ih oj th< prrvmling v.-«<i«Tly 
nuiilt. Sinir lltcv? tjJ»A uJT ilir Pvcxfv 0;:e4n, .it tntrprTJiiiircs tutitiiKivc 
to T€ti^y cnpovaDon. it U not lurprwns ilm t-^^r ^^ i£«ncmllj' Wi^h in 
hQnu<lity when ihcy nnci\ our wf«tcni ihore. In crowns tbc state ih«T pus 
over a great raricry ot topn^raph}- ko chai bclu of tou, nin, fnuw* and utC' 
«hinr are CDomionly' prodiiccdn The snnc^ or tirltc of foe .tnil mid ire conv 
mon 10 thr ivf&iern >ilopr( of ihe moiiniaJTij^ aril ihe Atra« of innw-fall to rh«ir 
3Wiiinit>: wtiilc ai the ca^irm batr> uj th(^ tni^tiljuid iiiasc^ iHe ajr clean hkI 
^uDs^^iiric i^ dx rule, 

Stosaoi 

In order co receive ihe strwrett bme^t from ihc normal pr^fipiiation of a 
re£^ njirutft] nreAiK of laor^^r m\i%t hr ronvenipnt. PircipIrRtJon « GrfleT- 
Ally WJdotul 01 tnesuUr aiiJ hence any nieihoti of sior^ee at h^nil will ^s^i^t 
ID prevtrttinc flooJ» flod malce tlt^ nin-off of the ^tream^ muoh more reteu- 
lar. In regions O* modetflte rainfall il U of crcat v*li|p to a njantrv to fee 
wrved by itr«m> chat are active all the year. 

Procftdint; from wtfhin ivutward ur find the rhief rrscrvoin ur ttoragp 
facilities in tlie ruk-T, ttfiK lukes mvl a^uups, >oiM'fidil^ arid f liuietv It i« a 
vrrll knourn ia^j that scdnnentarv nxb in soicral hicdd more jEtound ivaicr 
than iicneout and raeraniotphic roek^ Ot ticdimeniari' rciclu tandAton^ has 
d»e lariz«tc pore i^nee and hence if the mo^i frequent container ot water sti*rcd 
m the bf^lroct. In Wsfhinji'on igneou* and metamorphk rotks predoniiin- 
at? and vdln^eniary TOck« undrrTiP only a minar ponroii uf the «iair. Eatt 
of the sutiimit Ieiic oE t)ie Cavcadei vrdi^neniao jre<L.t are rrlaiively utiall and 
diKo«inccied, Th^y arc contpotod mainly of tand^ionc% 4ml nhalc* of (afiiv 
trine orii^n and of TertUry age. W'nX ot tbr C'nv?ile« (cdimcniar)- rorlcn 
oc^nir over comidcrablc itvsti in the fooi^hillf ot ihov inouniainA, m a nsrtou- 
frince arntiod cbr Q]ympJe«, and in tnrarr arra< tii rbe ^omhu-r^icTn ci>unres 
fsctnc the louer Crkliitiibin Jind the iiiT;*n. The insJn we^ttTM *!f>pc of the 
CaKaden ts coiiip<jA^i of nvtiiniorph;c rocki mitli iuntom ilu^ri ami Intru- 
sions: tite core of the Oltrrpics 11 a nuA 01 cloiclr folded metanioTphin; 
and fca^b alternate in outcrop with tand«(one« and ihalei in fouthwrocem 
VVa^mstoci. 

From ibe abme ^ratemeni 11 vk-itl be ven thnr rSr brd-rock of cbe »r«cc 
U a wbnlc ift not fnnrable for the inaiaiiiuin «ictagv ot wnter, TW only 
loCflUttn rthcrc if » nfic^oNn' to drAw upon the brJ^ro^k for water vup^lica la 
tn the iTHjre arid porttorti ot eastern Wa&tiington wher? ^irlacc ;rora^ u in> 
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SuflkieAt to meet ilie or^ds ni the peoplfv In ttie VRkioiA VjiIIct', w^kR' 
of tmuit^omt and ihftk hii\f been ItKalW toldcd mo *ifnc\utA\ hnm^ Bovin^' 
vAh an- dvtstinrJ which nrr uted for ■lonK^Cic fttipply n tr«ll u for fVT£|tl- 
liiKi. 'nirrnii;hoiJt :hr I'^tf^tivf lia*alt pWriv if wutJi-raitrm WWimptjn. 
ciiiLitfcirik: iiinjd^l uMic-lhifil ni tht ^tn'c. witli an «nnu;ij riii^Enll fium tivr lo 
twtntv Inches, urih of excellent HJitfr arc obraioed jle <lepthi nrrlo^ ftoni 
100 ro ^00 ftft- In penevraiinc thr iMsftlt ihc water » iound tonfeetimcft in 
the v«i7 porou« Uy«n where nn abundnncr ot siram-hoJcf ch&nkCtvrixe tfbr 
rock, nnd >t oiher time* from thr snrata of und mid ^nvt-] ihat ^re uaH- 
wichcii bfrnrm two succewiivc (^im* of ]tvi. 

The manilr of mjH jii W«liinieturi h vtrty kCcncrjiU tbr pruK^^d curp- 
tJon t>ctnt: the prtcipttoii^ niountaioEi froin which d>r iliiinrcj-raicii rock » 
»n*epC iWAy OH r»pid[r ai it K fomwd. Ovtr large v«s of tlie «4fc the soil 
\* abnorrnilLy ihJck- T*hat i» paftictilarly trje of tht cxienJtive ar*as (if eoliin 
««f* in tTip cDuth'^xtrnn pin i>f tlie iiste and of fbr tt^>c*=*1 depn«ir< abnui 
Piij^r Smjnd. On thr whoir ihr v») covrrin^ i^ H ^rmt fr^ervner for vrsirtr 
»cr>r«Ke. exi^cpi where davtt condtcioii» pioul ot where ihc wil 14 too thin to 
serve o» h *ffK>ntEt' The unu»:^al afnount of water rrtairwd in the soil h 
demfimt rated by the imiumerable tprinjr^ which are ehflmcceriitic of ibc 
vtiEf- l^he vxmng amount of naccr contained iti the «ol1 if rejected vefy 
generally- by the diarAcrer of ihe vrsrraricm in any looUcy. Wheir foretft 
gmw an iniini.ttr relation ntisK lieiwrco the Ittnd^ or fnniiltrt of (rees whkh 
preiJoinifiAtf lAei «iiy aiea and the aii^oiinE of waici stored op in the auil 
beneath. 

Luke?' and mai^lie^i abmmil ThnmKhtnit t!ir clai^lated purliooi of thr Male 
V well is an the l!ood plaini of the larcer rivert. THcir total area i% lariEC and 
they are importam reservoir* that equiLlire the flow of the «iream^ The birfi 
moMfirnin laket are maliuIK m cirqites. or bphmd <lnmt d moramnl orii^n- Tbv 
Urgcir labe in ihc «?ate, I^te Chelan, h efscncially of the ^anie ori^n u t 
^ord, in that the lonir continueil ratpin^ uf & v}ai:\tr ba« worn down the floof 
ai n wnumi* aiid xiiirow- iimjiEh until it rvcntuallv pruduted a lake with a 
mAYjmum depth of 1 500 fcec. Some [?f the mountain lako arc thic 10 7olc4li)c 
action, either where 1nke« now occupy former cnttn, or where a lava flow hft« 
cro m cd & (Vtain i^alley ar ri^ht ant^les and rer^ed at a dun to impotinil ihr 
waters. Many of the kkes in eafit'i-Tntml Waihinai«n owe thrir orifj^n !0 ihr 
action of ibe wind« in caiT>'in)z fine ^nil and deposiiir>jz it Atrrou the thannek 
of itieaim at a more rai»id rafe than tltc nomine water could remote llie ob- 
iiruction:^. VIov^ Lake ha.% been fcirmciJ behind a belt of trafidins land 6tMet 
which are «Iawly moviniz from we«t to eait. Lake WoKhin^on, nenr Seflttk 
WAR once an arm of Puact ScJiifid. hot wa* severed from it by ihe hutldinc of* 
<le1ta, followeii b^ a tlisht elevation above tea'Trvel- 

In an unusual de-j^ree fhe m<Viv-MA6 an4 elacictft of the state Mtve at 
important reservoirs. The snowfall of the Si^hef mountains, eiprvia'ly the 
Catcaiia, is eviYirnvr. Over hundreds of square milei ttie (t^oond h bnrr only 
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for A jnonth or so io i)kc [«lc lutmncri Titc t:)<>ci^^ represent muM* ol fnow 
■nd ice of t«rcc itornift capacirv. '["V fnv laree vD!ciino» oJ the Cucadca 
nr« the ccntfTt of r^dinriric nitcitit ol |<Lkci«n. Tht^ crmt ol that nn^, #t- 
pcciilly Xt> the norrhwafil, i* capped hy » chiin <:i jlairipni avtr 300 in nunb^T. 
In (he Olympioi thrrr arr aboiil 50 iJaciVi^. sa wrll a«^ csarnirvi' vow^firl^ 
Tbr !»;trcuiin M.hkU hcai3 in Oic itiwu-ficWs Hml c*pct:ull> ilir Klacicr*. arc 
clinraacfizrd tv * unifffrmiti' of fiow. ind purticuiarlv br a Atixmi: auaimci 
How when och^r ttrennv arc ni their townt ebb or hare ieuled cfitLTclsr. 
Thr lyrmfoagt of Wuhinatoti » dacu»cil vn patfe 314. 

RuN-oFP 

There »• a cr«t vAnatkta in the txin off o* the nream^ nf the *tMe. not 
orJr et<>irrap)ricn.Uy bxit Ma^iviallv^ In the ircionN i>( Irswt rainfall intermil- 
rent itreaim ate the mle. but in the locilivie^ ni mavinnim prectpitaiKKt lh«r 
are e^tTenieiy rare, Yvm<^ ("onfincd to t^ie imaJtwi bemi-tt-atrr*. Throujchoiit 
wrstcrn Wi^hiii|:ri>n, jiumcious live ^tteantK ;irc abumlani. It i> uiily in the 
tower plateau oe plainn portion of cKr ouitem pAtt c>f t)te «uie thai active 
streams nrr Simited in numbeT, and where they fiometime* do not occur ov'cr 
coniiderable ^t^9s. 

Kr\:avise o^ trA^nna] m^umert there ia much variability m tMft'Oli in all 
the Mrean» uf tlie irate. In ueiivm Wathrnpton the x'wtt^ have a tninunum 
l^ow in AtiK^iM :u><I ^rptecrhrr be<-au%ff nf thr tl[i;>hf minraU rif thotr months. 
Tliere » jwi c^tepiicin to tint iiiitnuenr in the cjwe oi rivers which head in 
Urer Mio^'litliU or aniotig imt>oriaii: clacicM. Under tuch i:in:iiRiMann^ i 
uniiomiity ot ruii of* i> Kcurcd b«i»xi« o* a more fjipitl nirlilnE of the snow 
and ii:r dunnc the wnrni mmmer inonth«. In ^vt^tcrn W'asTimgton, M-hen- 
ever the ^riou^fulJ in tmusija), the run-otf in The late autumn ;ind early ^>ring 
may <a<i>e nolaMe noc^cls. [f there ha?i been an ear)/ uiuwfalL of coflKidernble 
dqith '*Novpinbrr tl(iod?i'* juc u.iiially eApetted, If ihe ^^nuu-fall of midwinter 
i« r\ce«k]vc the Mreami arc likely to be Mf'ollen when the rapid mcllinc of 
March and April tnkc^ plnt:c. 



In the atid Hf^d wmi-atid areas the niaiority of the ttlTc&iTi« are active onLr 
dkirinc the nioTtili-i of *rnni: and earlv ftijoimer. Over much of the rr;;mn 
the precipiiation ii mainly in the form of tnwr. If the [[round be not frorfen, 
and ih^ OTow mrlu slowly, the water may enter the (jtround. reuppear in part 
ai ipriniCK. and ^irr a tmatl hirr rarhrr «iirady t^in-ofr tn thr «TTrain^ If the 
£n>und he trrucm. and the A^armth \j\ ^ivi\^ coinr» guiie :apidl>. the vwvr 
will melt «pO t|uickly that fEood^ alonr the larcer ^ucacn cour^n arc mrbitablr. 
Such flood* are ukoally ol ihort duration, but the> may be quite diaaatroua 
when at iJieif maximun]. 
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'The forcfoti^f fuinaiiirr (p> 326) of (tttcharcc ttcotiIs of mm? of 
(Ik larcct Mrrvnf ot the vUle u-43 ooifipilcJ in the Tacomji oftce of tkf 
Unitfd Statf« Gralopcftl Siirrvy, frxn «tredmni«aiuTciiKntK ntski^ during 1 
KTJei oJ ffart. 'I'fir run-of^ of the v&riout (trrjjiis m iniirjiii^ in the column 
hr^«i) "dqnh in fnrhrfi on drtlrutZf atra," ihovn fl n^Mr divmi!i\ I'hr mihi- 
^H niuEn H tbr cam ol' tbe Snakr. nhitli OKim fruin a Tcj-iou of Ilav cain-f^l and 
^H tiiih t^aporation, and itic niiiYiinum ii founJ in Bdccr Rircr, which drun» u 
^H lar^ part of the Rrost tntm'-ftelit} and fflacrcTf of .\[oiint Hakrr, « locolity 
^H of ncvunc prccipiiation aiid little e\-Api>ratJafl>. 
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In the nrlls S>'>riu>» f frvl^i-A Atct l^n, mid Mjciiue^ uf thr Mair lltr tva^er 
his a laieh dqtrtc of purit)-. In cbrfnical anjily»:t thst hare been m^dc of 
w9XtT from th« nver* the low muieral content it coiupicuous. In a 9«iitf» of 
ana1fse« m*d« bv Van Winlcl*' hf found that '^the muddiest and the mo« 
Mfongly contTntrwrd w;irff, that af Snake Riv*T nejir ir* moulhH after tli< 
nreaiti ha» traversed an and pUin, cniiitiins anl>' 1 31 pAfC< prr milEinii of dtf- 
lotrrd 2;id 52 parta uf ^uspcoLltd rii^Ctrr." Vmi Winkle alffj fo^rtd ihil the 
dtvnnize of the CiLK:jidc:i and Olympic*, as ihown by Einalv^o of w^tcr from 
wriouB nvcftt, "cirrio less than 90 pxns prr tnillion of diMolved ioM$ and 
weral orauncun tGtreamt frwjumtly carrj' at little at 5C parts." Excepl fcr 
the glacial ttreani* the H'acerx oi tlie river* are very tlear, whh a minimum 
of maiTcf in siifipenwon, and thr proporEion of dj*flw>lved matter h f»r below 
Uit «vcrajcc< 

In »o«nc of the more ftloisrah itreani^ of western Waftliintrton, w-here the 
vpgetttiofi tt loTniriantt a prrceptible ain^unt of orifanic nutter may be noted in 
the walCT. etpeciall) u-lien the vfater hat been TCfainfd in twamiH or (ttilTou- 
lake* for smie nme. [ri eii^tern WadiinKtuii, where ihrre are a irw hike* 
WilhotJi (urficie oiiilcls, the wutm have become (^haitiej with crrijiin «o1uhle 
salts. The best known like of this cSnracler, Soap Lnkc, near Kphrata. con- 
tainf in solids 2S part$ per thoufAniif niajnly sodium c.irhon^te, with trrailcr 
amoufit» of sodium iulphate and todJura dilondt^ 

L'TiUZATiiyy 

fVatfr fftr D«mt/tif l.'tr. — It ^or^ ^vithoiit fjiyinfi that thr hlahei^ uw 
of water if that for domestic purpmrt- In the humid poTfiont oi thr state 
etxelleni water in abundance U rradilv ohrairetl for hoiisc- use. ffom wclli, 
^pringl, or ilraunt. h i« only m the tiicnt jrid Iwalitiei that any Ermible ifi 
cxpenenced In ivcuruiE an ample water uipptVi Eve^i here sood water may 
be hAd Irom occaaionni ipringi or from deep wclU. Since welU hsving a 
depth of tcvetil hundred f«E, Kunk m h^ird rack, ivre e^cn^iw, Jt occasionally 
happeos that the honirsteiider ot "dvy famicr" will tecurr thr nrcctiarj' wnief 
for hia liotrte snd barn by hauling it fome di»iincc in a Urse tank. 



•Van Winkle, Wmjtoo. Qut^HCjl ^f thr HurfiUt ITuIrr* of ir<iAA4iiitffoi^ 
Ualltd 0Utc» Coolovlc«l Surrry. WaterSupvly P^per 339. p. H^-IOU, 
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T)ir duft ju\d liirgcr rowot of thf it;Li^ xte i[\ iotvvnktt in obcaioffic 
Ur^ fiipplm <»f purr umter wtth ih^ mirimLim cj4 r;it|vctiic. If i« ihi* nilr f(V 
tl« niunidpiUiies m own their own wntf rw(»rk*, TSo*r tb«t *rf locmred cotf 
vcDJctvdf for rhfti pjrposc obuin xhclr «upplic« from ilie [i>uyi>tHui itrnna, 
Mi6 proTJik m\ Iniakc tor the wsicf miiii» i^t i* berond anr IrVclihoi^ oi con- 
T«mirtation. Naiural |jik«s ar« ^ometimn ii»f^ for ftniafie, muI wbrft ihc!»e 
arr iwt ai hinJ anifciiT rctpiroipt arc pro^^iied. Nearly all tlnf to«iH of tfce 
vfatp vrcMiF thri'r M-tttft lupptrfs *rt>fn Hrr«a<ns anti l«kc%, c^cirpi in rijp fv^iivu 
of lim- niB'faU whew mtm of ihp. waier couraei art imcrminrnt in cluf*ner< 
In tuch imtanct* dcrp wvlU trc drivm into the bcJ-rock, t^stjally ha«alt, stfx4 
the vntcr th«n puniptd into stongc b.i^in« from wliirh it inav be Jbttibutcd 
by (n^viry. 

trrij[Athn^ — The vcond uw for the wiier lupfly tti ibf tt^ite, tit order 
of importance, » foi die purpovc of irriicilitin. In ilie kiierior Hacn, alnne 
the Ccdutnbia. Snake, Vakima. Wen^uthce. ^fefhow. OkArioean. and other 
MrnuT!!, bflou- the l5lH>f<K>l contour, the natural nlnbll \f rarclv Hiffidcot 
to cToa' a cTopL Tliio mcanj; that irrieatifin must br pTacTi<eil over ffrfrvl 
thoufjmH t<taare oiilt* oi rtii^ rountiy ir ftpnculnire in any tom\ trxrt he suc- 
rr«$ful. At a nilr tbr anils nf xhe il««cn are detp ami nf ifood f|u^ity. Witli 
watet feadily ubisliiedi under cravLty, i1 h tvii surprnintc (lial irrisaiinn b 
now o4 prime importance in our economic dcvcbpment. lender cuUivniion j,x 
the present titnt, and in project:^ under way Ar definitely' CDnteirtpIatedH almo»E 
a million ncret of arid land are involr^d. Since the leveU o^ «rai^ in i^ 
Columbia nnd ^nakr are w Iriw wiib r«pecr ro rhe atijatreir c«iinfry these 
streams ari" drawn nprtn for Trrrjation only in a wry limftrJ way, and ibeo 
by punipini;. The streams from the motinumn brlnu lite u-dter rliat » imxi 
ufitd for irrii^alion^ hecauv only crarity mctHodv of distrtbuiion nfcd then 
be rmploycd. 

More ihan hail oi the SlXl.OlX) acrefi of irrisatrd land of the stare t> 
located in ihr Yakkna Valley, the water coming imm that «rfciun and it« tri- 
burariet. Storapr (fltilltie* ift the way of Hoth n^itural and ani^cial roer- 
wUi uiity reaidily be prmidrd lO tliat. the entire ruri-olT of the river f^item 
can be iiwd for irriiTiition, Hv referring ti ihc forceom; table of diKharec 
recordt it w'tii be seen that the yearly averafce run'off of the Yoikima River 
amounu to ,1.440,000 acre-feet. If we a«un)e the dot; of water to be frtMn 
ihrpe to three and one-half feet per acre ir will he »een that if all the water of 
the Valtidiii uiiild be ^mrrd and iitilt^rd il vranld irri^aie i>nr millkin •era 
of land^ It may be staled con^crvao'vely that a pcrpetiial wMtr right in that 
locality is vk^rth rot let* than wventy-five dollars per acre. It ii not diffi- 
cull to see Irom rhe^ lij^tjre^ that the value of the wnier of ihM f>ne river tor 
irriKaiTon alone ifi not far from invent}' -f^ve millions of doHam 

While the avemKe rainfall in iW part\ of wr^tern Wa^hin^on it ample 
for xll kind» of aerTcidlure. ilie drouth that imiatlv prevails in July nnd Aui^uM 
cauMn !ome w^ete limilttion in the Icneih of the c^owiji^ vaKon> Tl n lecns- 
nired that ever in the hun>»d belt irrigation woiild be vtry de^rabU when the 
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»ifii fftil in tbc ^tinxncT and uhcn rv'apoT»tii>n rctnovn thr U»e mt^r^mrc inxn 
the M>tL. At trvrrd place*, on a &n^l scale, irngatlixi ha^ been be^^n in weM- 
rrtt Waihingwo, And without doubt it will lead co % very grnvnl practice- 

H'atrr Pot-fr.— Tllf tllild Kf"' utilitv rA wai^T it /r»r pmvf r. tl i* rvj- 
lirtif ibui in s ilflie where chc firrcipiriTinn i^ ™ bcavy mi-t \xf^f ireti. ii«ii 
whete in shofi Ji&lAnc«> iHc »trca/nA make rapid dc»:eiil» from tligh mountxlnt 
xo rhe tui, waier powder ^ouM br vcr>' abunilflnt^ In a rrport oi \ht Commui 
fiioiter of Corfioraiior^ on Wrtter-Ptwver Development in the Unitod Siaicf, 
tinder date of March 14, 1^12, The minituum potential prrarer of the whole 
LOLntT}, (-»t(-vi luted M 75 per criit rl¥icirni->-, wclhom tioragr, HrnounTS to 
367-16h00u H.P- In tlic same lerics of caltuliiiuns the f^tlmated horac»t»^>wcr 
of ibc Padik Codxi 5Ute» ii a» follovn: Wa^ineton, 4.932,000; Or«son, 
iJ4S.UU0; and Cdiinmla. 3,4i4,00U, It j» thus shwn that on the Hicific 
bofder nearly one-hili the water-pou-er of the United Statet i& to be found 2nd 
of chii 3unihL>ni morr than one-third ia in WMhiiijfion, Ic i« apparent that in a 
^4air like rhJs where stdra^e faijiHifn may UMj^tl^ be provided ai a i:<»t rhir 
ii not CACoaivr. the potuhle amount of power may be creftllv incfcwed over 
the above e»iimaic»v A contributing a;:ent ot crcat value to the watcr-po^cer 
potdhibriec of the tiate » xht fact that »o many of the rivers head in ereac 
inuh-'fieldi and glaciertn vi'heteby the ^tyw ot the stremnt in the mqntht with- 
mir niinfall nuy be kepi cntiuantif ar a hi^H nnark bi' tbr- rapid meliine nf the 
ice and »now. 

A ciretul atiidy and t^timftie of the a^'ailablc vrtiter-powct uf the »t4tc 
H bctni: mode by the United States Geoloirieal Sutvey and the State G<olof:ii:^ 
Sun-ej'. undffr a scheme of cooperation. The fiddworlt tor the CoKade? ha* 
been almost completed and three of the seven report* have been printed. 'I'hey 
knnwn a* ''Waret PHuem nf the Cmcjulr Ranwe." Pans 1, II, *nd III and 
ive been iuueil ja Waccr Supply Papert 253, 313, and 369. In tbc^e reports 
which cover the KHJihern hftH of the CAA;:Adc», but including le». than half the 
water power of tbac rarcc, the horee-poviTT for the chief Mreumg may be tabu' 
laied a* ioWovrt- HoRsr-pow i;a 

Stream Mi'iimam ilfru- tf'ith *I^n$ff 

KIkfcitai \y*MO I54fl00 

^Vhiie Salmon lOS.OCXi 105^ 

Little White Salmon 5.500 5J00 

l-rwk -- 78,000 7fljOOO 

Totirlc 44,000 44J30(' 

Cowlite 105,000 I75flOO 

Nt*qualli 27,700 35,700 

Pu>^IIap 36,»0O 40,400 

White 57vlOO I02,«IO 

Cnlar 5.400 37,%0 

Yakwtt 74,700 132jC00 

Total ,.,693JD0 %9,500 
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In thf »urvfy» of thr fmc five crftfnmA in ihr abovr rabk itie flniaiiitt v4 

Mine an uiMlcr tniniinuin R<iw. Ei ttiould a\*o b« poinirJ out ihiu ji the mac 
of (h* Vflkimii tSrrc will be tvailAblc durine tHc imf^ili^n waMn t toUl ©# 
2S7,00O hoTMpo^yir. 

In llw rntiw *taTt hjx!Kwl*c(ric plinth with q toifli c^mt^r i>( aUmit 
400.000 liorwimntr hn^c bern der^kiprd- li it rvitlrni iliiil WtiSinglnn hw% 
mofc Wiact-puii CI (hin ^tHI hr iintijra! Itii muij tccticmrtont. New unin 
arc plKtd ifl fonuiiimno n? dv populmion incna«n and there « ■ nlc for 
ihf poner, l^oHftj ihr wftCcT-p<JW'rrf or th* ifntr MJpply prnrtioally sll die 
tkctr'c cMxaj uKd in n»inktpa1 H^htl'^s* stmt stmt fiitarVan raitu'a^ Mil 
in dr\inn$i a l3r|^ purtFoci of tbr raachinrry owd in tht vxriH maftufacturing 
raiciprFA, 

l'<>tzht anti NiTtieafhn, — The iik nj »trcnniB for totpn^ if impnnani in 
ttkt vectioni of the static. Thit affonb nivi onl)' a motn^ for clirjp imnv 
ponarion bui «(nrfiKp TflrjHHrs arr frrqumtU prfTviJrd in tUe *trttm$ nmr 
ibrif moiiiht vrhrrf tSr iogt mav tv It^P'' ^" ifrmi ^x^iijiiAn iintti thn' arvf mt 
In ilic mltk Navfeatlon is of n)fi«ctr conw|umcr ^r^pttr the fact rhat rh^ 
rKcr* arc amnnau« and lany lar^r i-ulumn of wain- Thn i» mainlt- true 
because of the ccncral vYlocitf' of the cvricnt» and the frrqueiii ucvarrence iif 
rapids cwcnd« md water-fail*. Hy the ucc of tocka at two po<nt» tht Colum- 
bia, although rebtivtiy rapid, hat htta made na^iizaMf trocn tr^ ntouih to 
rh< foot of PriMt Rapidv. a distance nf ahour 40f» miles. 'n>r ^trricJi ot rivtf 
fmm Wi^naichrc to the mouth of ibr Ok:)noe»i hat hnn ciavtitaied rot a 
nuniWi of ycitts: and &nial1 ftrlcht hriis make fro^umr tTi;>3 on the upper 
nver froin tlic inouth of the OkarAoi^iri ia Keltic Filts. Bv the reniovnl of 
certain obsiruciionv near it^ moul^ Sruke Ri\'er ha* betn op^nH for pju<af;e 
itirMiGhout tiH course In Washington, but unlf boats of tmall sivc run above 
ClartfiTon. The Okanogan for somr ymT%. durinfc tlie hj^fh ttnttrr of faHy 
HLmmcr. hjA been naviE<<te{] ii« tar ny Rlvcnlde. Ttir CovtIiit- ha« nAvt^atde 
water a* far eu Toledo; ihc Chchilii ns far a* Vlonictano; while mdaII 
5tca/ners have innde occjtiioinLiI tfipA on thr Skagit a> far w Haim'lion. 

Kelatiox to IvoL'tThui. Lin 

Thp water revourm of the *tair now havr, and always wil! have, inrf- 
ninie rplailont wirh ihe indiiwrial life t>f ihe ptfpplp. It wr taie the mrot fun* 
djuneotjl of lE) oca}pati<>n», that of Agriculture, wc find thai ptecipiiatian j« 
ci prinDary in^ortiknct ]n deC^rminini;: tlic kind and value of farm products 
Already about tht blAt« we tiaee conir to recognise centers of Lrrral pTodi*r- 
lion — liere whvat. there baHey, somewhere plur oati or prrhiin conx. lo 
fniii grciwinii iliere ire vmit area.'i 1>e\( idapied for .niplev otberf fiw i£raf>r«, 
and nill oiherA fm peaches und apricnct, The diittJcu brit id^pird for forage 
crops are well known, and alfalfa, limothv, and dover hare their lecoeniud 
localities o? pcculior advAntaee- In all the*c iittance* the governing fac- 
tor Ua£ nor been alone the total annual prvcipttatiock, but the kind of precipita- 
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ituii, the rfUm« uinoum of r;t[n vid otcnv, iIk «vonat variMJoo, tn6- t\vt 
mccaavpinyiat L-mditiorti o: clouil and Minthinr. 

In the foicsc the pricliaJ lumb^Tnuui laavn where lo look for the best 
l>*i*ldns fir, or ct^str. ox hrmlock, or 'prurc, or pin*, or ror whateopk'cr variccy 
of ttcc that he dcsirn. Aiiion^ the men <hf the wex)ds Mch exprenioiw as 
*'fcd»r iw»m|»/' "aWer bocTom*,'* "hemlock Hd|ceA, f t upland*," "ptw 
ilcpTN* ans! oia»ij mVri are %«ty coinnwr^ Ir tW dblTibutiofi o{ t!ir furot 
ipccjei ih« xnmi4l TJun-fAll a tif panmoom impiirt«iice. Etui vi olcuoit equal 
siEnificaiiee at ihe depth «>1 ibe miI and iti vniyins Ability tn retaia moHtun. 
coupled vrjth thr imouni At c\-aponiiif>n which depend* u> much upon the per- 
Ctnuge oi clouHinew and ^uni^ine. 

TTie buiineu of man uf ami net. aiorr pardmlafly in the funirr, will 
cove to br in«eT>ariib]> lurmrcTriJ with the >\'airr iT^t'tiriTTi r>f the ttatr- Tkin 
wfill cooic mainU' in the widespread utilitalrr^i of the power to be had iiom 
the mountain vtreonuw The hiEhUndi of ^^''^jhinston abound in opportuni- 
tin fiw th* development of ennparscivelr «nall h^'dm-eleciTre phnx* ciipAbl^ 
o( driving *ll Thr mafhineTj tn rheir inimediatr Iraralliiri, The Inrcpr in- 
4ullaiion« will iriake prMiblc the electfiJirsrion nf thf* rALlwa>'<^ ^w'v th^ 
tKtxaxij corrcni for the IttEhc uwd in the citic> 4nd lov«i», afiil provide all 
iIk power thflc la needed in the industrial centcn. 
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THE F0RK8TS OF WASHINGTON 
Br Hugo Winkcnwcrdrr 

OF II K»iU luid inrs of nearly 45^0X)^ vrtu in the SuCr of WMhit1|^ 
inn, at>pr'>^i«i^t«'lF 3SlKH>.f)00 xcm irr rnvrrcd wifli iftvrs^ *** mer- 

anv drcrrc ut luur^o. It a otinuitcd ttiitc bciii'M/i 350J>0(l,Ol>0,00>3 outl 
400,€00,00{>,<HI^) tr«t board mctwrv r^mAin, I'hi* reproent* «]nKM one- 
ditlith of the present ntnd in lh« iroiirc Lnited Stmte», uaA Km at vilvc M 
skmocT 4^Kl»000.no[> dollars ir> tmmpaflc fllonr. Fishiy'<iiEht prr crnt of fhr 
lEfindin^ rimhrr ivnjr* uru ot the Ciwadr*. ahmit fifiHi prr *rnt bcnvfTfl th* 
CaH:a<ln »nd ihr Ojliuiibu-()LAiio^4ii Rivn vjJtrvH aijcl lotii per cml e«9t of 
this >aIIc>% About unt'tliiril of tbc t[n;bc< is indiulcJ in ihc Naii-jnal ForcMi 
of H'hich ttkcTV arr «tcvfn m <Kf %utt^ citmptmn^ a total AXtA ot abo-ji 10,- 
OfiOXKlO acrcv, and nearly twi^thirdi u hftd by pnvatv ticnbrrttod oumervL 

Thv CTfil of thf Cact^ad^ mikn ^ oaiviril diviiion line on e^lliei lide ol 
which rhf cdndirinn^ ni h^rrat Etimrli arr quite diffrrrnr. Thr cnniv pnrtinn 
west of ibifi linr- iixlmfiii): ,kiy> Otc^ji miH nonhcrn OlHornli, v^is or<- 
t:maL]^ covf-rcd with one Kilitf forcfrU 'I1ie mild cUihaic, hr«vy raiitfall, ar>il 
IfmcTAlly humfd >iniir>siThc-r]V conditioat haivc- rcwEtnl in the production of m 
fomr th«rt uNioh rhi^r^ rs non« more wondrriul in thr dcniit)' of >t& lErowih 
an<! innjeity cf drvrWrntrnr in the rniifr world. Ill WaihinjCPDo and Orrgon 
l>(K]tf)A« fir t« fhf chifi %p*v-i». Tret* S to 10 frtt m diamrtcn tnirrrins 250 
frri in hcichi arc nm untxiipmQn nnd li i« nor at all nrr to find morr than 
I^IUKKI <ccf ri* mcTchnmnhlc timber to rhc acre. The enmnd ia deivelf cwr- 
trrJ with lindtrhnrth. Fast oi thf C-Vi^adcv^ thr *:limiitc if^ drier and iittrinl 
h)' considerable extreme* rsf temprrature. Tlii* [VJrtion of th« «tuie coniiita 
Urj^elj ol fiprn prairip-like jj^riiulr^irHl and ^laiFtHK 1and«. Except for KnaJf 
iioLirrd am* *tntrercd here and lUevt ihc fcirois are t.-anfincd mainlf- to three 
rcifionv i\) thr ciLir «lopc oi the Cancadef incliLdin^ the fnoT-hilK (2) a bell 
30 TO SO miles wide alon^ the ensitc nnTthem boundary' o* the ^tare, and (3) 
an area, probably about 2-i miW *qtijre, mi the south eastern cOfiier o* the 
state. The principal ^ecie-i U western yellow pine. The tree* ate imallcr 



\off-— WhaT 1b Bald In tbis Hrllck eoiirvrnlnf the fon^u ttcd forrHi eoadl^ 
noun iif Wiubliicion vltl hoM irut^ ko far •« EtniTTsl prlncIiflrA ar^ <oBo«rmnd for 
ifaofl? of L^Htltlj CtflumbU Kud On?KDti. Tbe ipaucnU foivst ^.-miJirkiHA la Or^Roa 
aoi] Wii»lilJ]Kl<iii arv prkiA^lioJLtly IdPOtli^Al. Th« cblef illlTrrrucn tx-VwiT^u ib>F 
C»0 •tabtii vlll bv Fcuni] ]ii (h<.- ititi^unt t>f JtandtD^ lliabfi add thf annual cill- 
Orofon bu nM as yet <!u( Inro bor fomta &• hccTtly (m Waabtnttoii, Xeeort- 
las to tbo Iniit ceaHLiA with ■ cut of a«4irly S billion f«44 «hv riinkcd ffch In poCot 
of pfoducrilon 1b tftc InHpil StntM, whoreu ^uhincton ranlttd Beat Apct*nJ' 
Ins to ■ f«pon at Mr H R, MacMUlAr. rhl(>r FNirMTdr nf Brltlah CotumiiU ibA 
otltlfv fornat iirmrliiotlnn nf tiir NorihW(<Fit tneluftlns UrltWIi Columbia. ^VuLt' 
loffton OntCDii HLtd Idatio \ua nu annual vaU* of Snrh.OdO.OOCI d<dUrs. f\* ^ito 
atA[«« that 33 per c?at of ibr puLiHc w»]tfa of DMiIbIx Coluaibla. 41 ike rent 
In Va«hliLElOEi. 46 per cent la Oregon aikd 31 per <ml 1u tdlbo. U f!^rlr«4 
directly trOTn th* loftflln^ eanpa. MwinlUe and othw foreflt oocupatlonB. 
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Mid fiJower Krou'Infr »m) ih« forMt inarif tr^re <^pta and (^ncnJly p^rk-Iile 
m rfiaraci^r than wMt oi t'^r mounrsiin^. L"ndrrbn(*h U utiulty i^Wni b»i 
gnss ift abundifir. Tbr ^caii^ prr aCTf will probibl)^ no4 atvraifv much over 
I2,IX)0 fwi. 

'I'hr fcrc4t« havf tamifhcil <h< cfiH ran' xnaitrfAls upon w-hich iHc ttrly- 
develi:>pm«rTt of the «at< «■» built. Many oi th« cities *n<i lovms at thf Qonh- 
tu«t fmst vwf ihrfr rmpcd dev^lopmrnt and th*ir pTv«fnt trnfftonaacf more 
direrrl)' ro the foromi then to any noe other nafural mnitition- The indtinrie* 
of PottUitd. SraTilc, Tjuroma, E^rnrit, BrllineliAin anil the rniirc Gmyi^ HflT^ 
bor and Coos Bay TeHl<>n*, to uithln comp*r*ti\*cl!r recent cimn were iwiTt 
dirccily dependent »pon the prodticts of the iotafl than upon the prod'.ieti of 
Rti^ Janm, Juheric» and mtne« cofrbirwid. 

Tbr follfvtviniE tnhW *how the relative itnpomnee of Th*w inHinrrif*: 

V»f 0/ i^m^r and TimWr Pr^Antit C<tmh^tA t^ Aerkullurt^^ { l9lO). 

Lumber and timber ptoductt !|i B9,155,OnC 

Wood-krt product! 3.754^93 



Toial fonst piodiicu '. 

Grain 578,^7X<55 

Donwatic ammaK 10,24*1 J46 

Dairy prod«ci» 1746,041 



S 02,909293 



Eop - 

Orchard fniiN 

Garden irxirk 

Small ^ruin 

Total all aericukural product) 



4jn,orvi 

■*.?74.o:i£> 

3,f-oft.oa!) 

9*1,415 



$110,448,855 



Taw.« II 

All inrtniitrttlurina mJiiKtrieii — value S22f),7+6,000 

Lumber and liJuber produrtv 89,155,000 

Value of foresi produtu in percentage of total 4(X4% 

Anniral w^talth adHed to the tfaie thnyigh himhrr niarnjfvnire in 

peiccnu^r of total added wealth due to manufacture ^0.8% 

The above taiilo lAiGW without lurther comment the ireaie:iJou» value 
of our lumber iodii^err to the «talt. 'i'hc itrf^ortAnce of thi» is ecnphaaiectJ 
even ttiofr wber it is known that about SO'.t of thi? total iinmnl value of the 
lumber and tfmber pro>ducM izoim into ceofrral cfrctjiatjun arnon^ thtr proplr 
of t)hF Mate for vragei and mpplirt artl thar 6W*% of all the wage eameis 
ensasrJ in mamjbcturinz In ih« ?taie arc enipli^vnl ^f^ ^ lumber indiMir>\ 

■All lUurT" to last cFOHkn 
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T^r Pacific Nonhivor in normal times fiimi?tho a hr^i proportion 
oi ihe lumScr cui of rhc UnlccJ butc* ehan juiv rt(CKi« fi* HmiUr tiuf.** 
Waihin]Clo0 ii( the lar|E««l lumber proJiK^inf; itdCr in ihe L'aiojIt dnd lus bdrf 
that TV>titiw> tinor ir fir^r fnot rhr !rad rn 1905, 

l,lkr ill! ut tSt ifiirs trivrrt^ b} mountain cbain«, Wn^hinifrnn will nl- 
w«rs have a larye i^roptircton uf LjiOil ttijit will tun he ctxHtamicalU' *dApud 
to a-nv purpwc beacr (hati to the prc/duction nf rnnbcr ^ rot>i^ h Sat brcti etti' 
Rutcd rhdi in the u-ctecm pan nl rlw viatc perhaps Sii'yt oi xht land will br 
pcrmHnctit fareti land. 

Thrt condition Icadi tn an fcon<wnic ^fiuattan in the *UEr that dfmanitt 
nTTenricm, It mrt upon two rnnHinflCrt, 'Vhr ftnt h thi- ptfient lurfe frimctnic 
>Jl)c i>f rhc lunibrr hitlu^tr). the other it the lar^ area *>( land wiilirn ihr 
aCaiT that will be almu^l vtoilhlru uiilc» tl ti made lo pr<Mluer itmber crvp^ 
Without A sulUcieni lumber iniltjttr>< the wood crop4 tltat can be etown oo tlie 
non-^cricuUural ind the ron-i'raxirhf' landt ujH hxve iv> vu1u« and w-Tllioijr 
the raw materuiU i>rndi.nreil bj lYmtimiini^ wowl crapt we can liate rtn lumber 
industn^ of WiitKniJncT in the future Thi« (T€c« not mean ibii a miiailiskrnr 
in the production oi lumhrr lo husband mtr tupply would he an 4i{*^n(ita^eni<t 
thint^. On thr conrtjir^- nnjch o* the lund covered with virgin (T*Te*t« i*» pro- 
ducing praciicall>' nnihinj: now bccnute the rtctt an over-niaiure a^d bence 
(lei.'av probs^ly fully balancn the neur (growth, tf this old timber «rrre fifsd' 
ually lilt ofT and new^ (:rou'tti rvtibluhrd the lami would a^'n bpcome in- 
creatinfily produnivc. The jjfTjblem Ciin oiilv ht met by j protict eiKiiUfage- 
mer»t of the um of wi>od Hr>d by pritviintanK for reforcstniion under the dtrec* 
tion 01 the state, 'JIlU means Jtaie ioTMt* nnd a utatc drpBritneni ai ioeettry 
or|sani)?ed to carry on a ^^Ateoi u! forest managicmfnt nn the cut-over forest 
lundft arid a r»«jirch deparmient for the 4tiidy of the vitilir^fyua eif foest prt^ 
duCflL Although WaihinKton, lilcr liei sUtrt y\itr^ of the NotlhwYit, ha« 
ihr c»ndi(ion^ which Oitjuid ;i1wa>^ make her iinc ui Ehe nioit Important tim* 
bcr »tate« of the Union iihe i» doini; far le«« than ix^oft other states tn iofvre her 
future ilrmz thHc linef. Unlrw dciiniEc action on thit. ct'Jesnon U lakeei vooft, 
history will heie repent itneH and we shall hi* confronted with the same ect>- 
nocnic conditforw that sirrw in many cf the timhrred feemns of th^ Fjwt wb^re 
the prirf>lem had finally to he tidtcn up wiih the cvpendliurr of lai^C ^m* 01 
the piiblit fundi, And even then wis oaU pAitiilK ™Krd, 

In the put the d)ief nerd in the care of the forest* ha* been ^n protec- 
tion, DunnK the dn' kokhx which occurs in July, Auguit. and Septeinbcc* 
Wathmgton hat (or many year* pa« tufiered sfvere ]owe« ibrooj:*j the bum- 



'*Ii U «nJy fair to ttiii^ that «tnce tho above fl^rot v«re (^ompUed the IqM' 
bur Jndtii^try UaB b<«'» phkhItia (hrnu^h a dweldwl pftrlod oT d«;ir«akto auA tltsl 
Uic- value at &rri?v]tiirii i>roduptB oE aU kind*. tHit mora eap«eutT)r at whval. pro- 
auctfd ^innually. At atun tFt» numurarriurins indnairioa othae iban Itimlwr. liava 
tTierraHH] wItTi tiiurkcd rfipidltr Tri all prM^ni iDtfScAtlona «fv ri»r an imme- 
diate tncTf^«i> In I(La)tM>r prwlu^^lon vtrr COUftldcribTy In eocBaci of any quanU- 
£Ec9 prcdui'ed »Lnc<; loAt c>*iuiub^ 




Ua7*U1 



rOBBBTS 



^ 



ine nf rintiwr vnd ikf mtirf pr>pulafion hak [it^ to ontchd nttH tHcr v^ry di^ 
Acrreajilr fcnture tA liavi^c the »kv clouded arid ihr xUnoi^phcrt Mjixvd witH 
finokt %i ihp ««aMii ^hich ihould b« the moM beautiful. A widftprrad cun- 
fKai^B of nlui^tion aiifl ort^iiircd flfart and rcmpirritititi w\ r^r |tjrf irf rlit* 
Naiionad Fomt SrrviiT^ riiF Siawr For&tpr and ihr WaBhTngTon F«rftit Fitt 
AsHOcililiiQn (fompriftne the limbrrland rvwnct> of ihc Marc} hd» Icii to a 
•jTteni whirb pTftrticaliy msiucA ngain^T rhc lof6 of itmbor kxKfn fim^ 'I^(^ 
fmoke nucMiiKv catiAfd ^' the n«f<(«tTy i>( Irumi'i^ ^l^jahine^ will Fif^wcvrr 
protuibl^ be witli os for scMif yeatt to co«nc. Each of thfv iii«rittirjnn« rc- 
jivrs f(H (Tipport frtMii a (liffrTmr <(n:rcr \viix ihr witrk »f pmirt(ion t* m «t- 
iiEcd Ui<l all panics wt>rk to^-irihci for ilic tonniion riid f>f i>iirtr(iiiitf all 
the limber of ihc vtatc. AEihouKh oivner* of «on)cihme k*» <lian onc'rhtrd otf 
the ocreAfsc in privaie hartd» ttn nor coniribtjie in ibiA »^ient thei' ncvcrthcien!] 
Kain practically the i\i\\ bcnf^Ht, for in a tpjirru f\>ch at thit QnuRt be in order 
10 he rfF<vfivc, an iinproicctcd nrra hecomn fi menace, DuHak ^^'^ '^ c^"^- 
berUnd owners issesvd rhriii«elve« 2 ccnis per cootTitniTing arre and had a 
net vpcraiLEiK tust ot" 1.78 ieni» per acre. 

Douftla* fir, al«o known aa red fir, >t11ow fir and Oregon pinc< is tlhe 
ehict specie* of the norch^Pj^ifiL- ilope. Evoeprtn)- the Svquoiu ( Ri(s Tf«es) 
It ]« the moM fpganiic tree ol \ht tei^ioi- Under nonnally good condttiorw oif 
fTOvrih ft rmcbts a height nf from 180 10 140 frrt und s diAmener of %yi ta 6 
feet Such irrrs are otuall) iK-twrrn .^00 and 40() ycari^ oM. I.Tndrr rxciep' 
laonAl ccmditionf rrea over 250 feci in hf^i^hi And 8 tu 10 ffci b di^ii«ccr arc 
totifld and the#e trees ^t«o iippn^och 500 ycAn in afic. ^liis ipecie» alone 
coxnpotcA about 25 per cenr of the tiitiber supply of the countn' ^^^ W^ ^^ 
the gT»ifr part of it U located fn Waihirifiiort and Orep^n. Frctn th? 
ttandpoini iA its iJaptabilitv tit Ivrett mjiixKiteitieiu ie is ooe i>f the best ipeciet 
known. It \> fd^ily rrprodiicnl .md ^rowt vcn' rnpidly- Studirt iiia^e in 
accond-pTowth MamU j.how ihat in a period oi 100 ?ci.n on the 6c»t »oil ^'on* 
ditiona it will peld nearly SU.CHK} feet to the ftcre vridwui tmy «pfcial care 
other than fire prf>te<'rion. I? ha* an annnil (jrmmh of betweirn 800 and 1 ,500 
itti B. W. pe» acre per year. 

From ihc sraudpotnt vi ticiicia] uscfuJEirte it hjis piactkally no fjviL 
Thoujrfi there arc othtrr ipfcics that arc letter ad^pfciJ to certain spcci^cd pur- 
poses, Dout^lv fir « bfinj: mcd for nearly ail purp»*" where wood can be 
lued, Ow'inir to the larc^ %\tt of ttie treei they contafft a Xax^t nnwunt of 
clear lumber Thr vrooi] vnrici ijrratly in tir*cturr and tnlof from a fairly 
■oft. fin^i^rained, ^tniw yrllow to a hard, rnarir-irrainwi, rrd hrnwr. ThU 
dtiTerencc in condition ba« led lu two distinct oanirs aRiong lun^bcrincn. the 
term yrllow fir hci'nc n*ed foi the ffrrrner and red fir fit the latter. B<*tanic- 
aUf they are. however, tlic ^tunt: ijJtciei. For u« a? Ur^e strticturaJ timbers, 
Doufflas fir ha« no r^ual in that it if stronger than any other coniferous cpecicv 
xml IE the attip timr lij^hter than \X* nrare*t competitor, the lonj[-lnf pme of 
thr fiulf Stmrv 
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'Vhe oihcr rs)r»ortftni timber spec^ oS tht itane. in t)ic order ni ifirir tm- 
portaim irotn the scnndpotnt oi uinutL cut Arc Sitka tf>iLcc< black cottod- 
voodi ««t*ra hemlock 1 »'«*t*ro ytlltw piw, iA-t«tem rtd ccxlar. ted alder, 
wrttem xrhiff pine. Ortfiron mapk, w»tcm bireh wd Oregon oak. .\II of 
tbor ix-nir at the lowrt ultmidt* »n<i wiih the rxcrprijai nf die w»lfm yel- 
low atid ih« nrhire pion. ihcy ar^ foiind lor ihc itkm ptn nnl) vi'Ot of the 
CoKade». IV conifierxit Dprvic^ tiUo crvfw together In mixc<i stands or may 
be found m piiTT sraadft of vairyinj: txtcnr cotifiktrin^ <if tinlv one ^pccwft. The 
bardwieod or broad-kavfd tpeciV^ occur chirAr tn (mall icattedig tiui4< In the 
rlwT tallej^ Tlie wtMcm vfllow piivr U the ruineipal ttee eau of the 
CMcaAe* where tt oteiit> l«nf>^ly In pure or nejiily pure itandsv jiid cbe whjfr 
pine i» found on both inJcs of ihe mcnrntdtink 

Woccra ml rrdar b tiie notircr for the fMrrcmv nd cedar thrniflm, ami 
wrstern WoihinjEton producer iwni xhit (pecirt. 66,S^ of aW ibe Jkmeloi 
onAhuiAciured in rhc countTi\ Western hcnilcK-k. althottch prrbapt ntxt In 
abiindAnoe to Pouflvi fir hai not tc^ind eeneral faror In the lumber mnikel 
chicBy hecAUfe of rh^ bad rq^uiation of the eattem tpevici of thf jajr* nini«. 
The wrttem ^jwcies, Hrwrerrr. bas proven itwif to be nearly ti good as the 
Douitla* fir fi^r tuxny ii*o and in lime rJie puhla' mincl will he cnm'uicrd that 
It bu pracrfcillr nonr of the burl qi)a!irie» of the eastern hemlock, Sptiicc n 
ij>ed Ureely tf>r i%'ood(^rt contamcr*, and jspruce and <onon^rtwJ tre the chief 
toutctfi of raw mnterijil for the production of ^vood pulp. AlThn--ieK niir 
*wpply <ii bfOfld-lriiTd nt har(hi*ot>j vanVfien ift compoiratfTelv ^maU, the state 
is ible t«i meet Its prnent deniandf fcr *ntrH wood. 

REPfracNcra 

'nwiiln^tcn'* Sorondat? WOMl-n»lnfE tndustrWi bjr n. ft OafElMf, Tadfli^ Lian* 
bet Tfidr Jnur Nov. l?»ir 

fTood rolnic 1ndU9trl<?fl of Or«con. Iiy H. B- 0«klL*if. OrciEon GonMvrnuion Amou, 
A. B. WcaiAlI 8»cr. Pofilnnd, Iftll. 

Putur? of th» l.iimlvir Iriiliwtry. br H. R. HaoUlllan la PtivMtfaBi Vaiteiii 

l*roci?edlnc« w*»itWEi F'Trt^itry and ContorvBtlon A^ui.. pnbiifthod aanaaUf hy 

R T, Allca, e«cj. Portln&d. OrogOa. 
Trn-* of thf T*[icino 51*>pi>. b)' Geo. B, Biidwortb, U- 8, Dopt, «f AffHcultaro, 

ShoiTl Ker« to t!iR Treca of OrvaoD nan Wxiitlaffioa, by Huj^o %*'lnkcDW«rdn'< 
Univ. cf WAith . 8oa1(Ik 191&. 

f>>rtralv anil Atuf^rlCHu Hlatury, by Hugo WbiktDwerder. Univ. of CaJICoraUu 

Horkekr. IBIX- 
Pn^pnrtlnA and 1'«m of Doutlna Fir. Bull. St. V^ 1L Faroit ftarrloe. VMhlncion, 

D C, 19U. 
Orowtb ind »Ana««ot9Qt <tf DotiftM l^r in ift* Purtflc Norlhwvtt. ty T- T. 

Muhkct CIr ITS, r. a Porc«l 8cevl(r->, WhAblastoo. D C 1*11. 

Thft Cort or Grovlag TlmiMr la tho Paclfl^ NoribvMi. b> Bart P. Klrklaad, 
UiklT. of WsfthlajEi^a, Foecat Club Annual, Scatite, I51C. 



i^ 



FI8H&IUB8 AND FISHfiRY PRODUCTS OF WASHHTOTON 

By E, Victor Smith 

DfpartfTieni of Zriolog>', University of WinhfngicMi 

THE State of Wft^infiion it fofturAt« m povaessins an extendej thore 
line and a hr^r arm of hoih <aJr and frnth iriland wMrerv The rlimatr 
ill M mild vkI niuaE>]c> iiiii ihc cthef oortlltioiis aie au -kirit-J aitd favofaLk. 
that the waters of the Mate fumUh a wtni suitable niviromneni for aa abun- 
dant and divenc tauna aflil Sora. The protected waters of the Puitet Sound, 
Grafi Harbor wid WilUpa Bay furnish eicelljnt inciter for the UrtT »*«^t 
of boau enfiic^ ^n barvetting the prodocn of the deep. Under luch iwci- 
ahlr rnndiTioftt, il it ncii turpriiing thai ibr cnmtnerciAl pntdurn obraineil fmm 
ihc waters of Wa^hanston arc worth* annually, man)' nu'lKon* of dollar^. 

The Salmot^ 

The ealmon *rf by far the iwo»t abundant and wihutile of the fi*h fr^^Ai 
in the w^atere of rfi« sta»-. Tn fact, the siilmiin fi^ihrirrs of the Pacific Coaat 
of North America far rxi^vi ihovc of uiy orher walcn of the world. Waih- 
irei*>n Ma right in the roidsi of tHif iniduttri' and probable reap^ mor« from 
Il LA a cotn/ncrcutl nay than any other ilnie at lenicory bordrrirc on the Pad> 
He Ocean. 

Iliefr are fn« cEooelv related fpcdcf cla«&if^e<d to|:ether tinder the eoieric 
nmc, Oru<rhyiichur. 'Vhc lariat and h«i known of the five tpcdn ir the 
king Of thiKtfot lalmttfi. ft rantttt alons the ^att ftooi couthcm California 
to the Arcffc Oeean, and dnwn the A*istic cojui to China, tnit ii taken in 
larKe?)t rtui^tber^ m tlir CvTuiiibia Rlvrr. This fish hat ^ri irt^rzi^r nT!k:ht \A 22 
to 2J pound>. with a maximum wcicht that is very much greater; individuals 
have been taken ranzins from 70 to 100 poundt, Larj^ numbers of thnc 
fbh are UMd fresh by loc±l contumers and large shipments are made in ccAd 
dorase to eastern nurkcii. 

The tocktyt «r biutbiifii latnion ti miich nnalter thgin the king salmon, 
Slaving on arerafe weight of not more than 5 pound« and Teaching a maxi* 
mAim of abniir 12, Tliit nsh has, in rrreni yc^n, pawni in crnnnM^rnjiI im- 
portance the tine *a3ni*>n jnd row fiiini^he* the erraier parr o! the canned 
saloion of the world. ilecauM* cf the deep cndurine color and firm texture 
of tta tlosh rt U <iin>-jdercd more drstrabli- aa a canned product than the other 
salmon whidi do not po^ucte both of tb««« (lualiiiM. The niott impi^rtant 
iocfeier« river U the Ft»er of Biiiisli Columt^a. During th* ipawoing sea- 
son rhfv enier ihi* river in mtrediHe nnmhrr*. On ihcir ioumey frmn rheir 
feeding bajik^ in rhr omut in thr spftwnire eioundft En the Fraicf Rj^er, they 
pflva through the northern waicm of Vu^x Sound lyine within the borders of 
th^ State of WashinetoOp thus affording ^n opportunity to American fnher- 
mm to take them in Ur^ nuntben. Thii fuh i« taken in ^tlll greater num* 
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bcm iv ihe wucr» of oonhnn Britnh Coluinbu ud KMibctntni Alidoi. 
In the laiccr ttrnei>ry ii focA b> (lie aatac of rtd salmon. 

7*4^ ^hcr or foAo nJm^n hu an avrrtec vmcht ot about 6 pounds «ui 
jCG>clic» « ii^ajEuDum of 3U, ThU «pcLi» \% ^buniUnv m llic Aatrr^ of Wisli' 
ttCton. Bcnuar of ib pole cirlot. it m nut mudi in ilcmAniJ a> a canned pro- 
duct, dthoucfa tt Im» A Hasxir Imlc it at oil interior to tJut ol tlu iuckc>'e. 

T'Ar Jrvflvj^ftarf of (timk utim^n n ih<- imnllvM nt r^v five H^cdn. tiavini: 
in rt^emice Wrijchi ol about 4 ftoundt and a Enaxiiniiin ot Jibuui 11- It Tun» 
in InrfEe nunibrrs in ihc PU|^ Sound crvry Komd ftar and in Icsvi numben 
on afr^rniir ««^tn. It ippnn in amthniflfrFn Abittka in nnit'li Uverr numhen 
ihati fltiju'tirrr rlw If^ Hr*h n pink and mtr tii fiiin a* th*i nl iltr ^otIdvjv 
ttlmui; nnTrtlrirlcM it in sii TA»llrnt ftwil (»[i ;uid Imt titllc infenni m dv 
*ocktrc. 

T^Ar fAA/n or ^of Wnjon afrraga aliotir d iruund^ In urigliL ll b not mj 
hi£)d>' prixed fcti cai^ninu bcraiu< of it> pale nilor and niiwhy texture, but if 
v-aliiable for «ahific and Knohine. It enters monr of ifac coattaJ fftretAUt of 
Wa^hmj^inn lo spawn. 

Thf Otfthritd (raui i» noc a wlmon, hut, bccaUK iC a fonudcrcd aa oxJi 
by m*rt>' people, it is here tTT'Aird in ronn^iton witH tlie MJno«f. ITie «ced- 
head W 3 ^'ery iriiportant lith fon^merciaUv and tmich sot^iehi after in an an>- 
ck of fr^h food, Ii U a laris^ fish aveij^ng aboLic 12 poundi and reaching 
a rraximiun ot 45 pounilt. 

HAKtra or thp Saimo?* 

The mlmon nuke rheir home in ihr lalt vtAicr. coming into irah wAier 
only St the fpawamjt scofan. The len^^h oi life v.inet in the dilTe-efl; fpecka* 
Stared in itenrral trrmt, the kine uilnirm Kve^ fnrir yean, ftliNfnifih mart^ live 
five 'If SIX trt even more jears^ xhv -^nkrvr arhl tV dni- talnion livr fouT yeaT, 
the silver «alitiun three or four, and the humpb-ick Ewxt >eAr>. Ai nialurk)' 
they xek the freih water in va»t niuubcri for the purpose of xpnwnintf. Ftom 
the lime they start for the freth witer until the time of their de^th wfik'b 
folltiwt ilionU aii^r f^xwnlng. They rake no fooil, althi^ch it nu>' rnjuirc 
many wrrks tti rnu'h thr vpn\enin2 emund^, T^ey trek, a4 n 4Liit»ble place 
for drpmilinif thrtr ei^):». the L^r^trlly hi/ltoni^ iif the shallow uppei sctcurl 
After hp4kiMine ihcy swim ui ilu.n abwjt aitnlewlv in iin rxhAuated nxidftJoa 
unvfl the>' die, 

Th* «l«e]he3d, lifc« the «almon, ceek* the iitsh writer in which to fpawn, 
but unlikr the talrnor ii returns lo the tnlt water where ft eomplctely rremtrs 
from the efft'rT* 4if rhe ^arduous joiirney xn the ipawnmif firoiinds and laivr 
Sitel5 the frc»h watpi lo «(xtwn ^ifHin, 

A variety ol methods are u«ed in eatehinc uUnon. The nidetl and one 
of the miMi popular eqtitpmenis with zhe tbhrrmen nf the onAX k tile ftOI 
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ftrt Tht* net h crniitrwrtrd with mohc» of »uch a »iie that the fi*h c^n tw\v 
[ct tli«ir h«JK thnmifh but nut i^cir bttdic?. IVbfti rhey Hn^ ii impo«iblc 
tn ptas thfnuiiTi thr net tlwy tn^ to bick out rit ii suid in m> cloinit ihc Twine 
flipt Imidr thr gilt covert and thry arc c^ij^hi, 'Hioir ni*t* arr ovj tn ind ii 
xbe mouih* of rivrrx and in fhannrU u'hrrr tlir ii*>h nin in Unac numbrn, 
llicy aiv cLlhcr xixln/icd in pfjic? ami left for ^ llnit or xUvy Atr fluiiLcd duwn 
tbc 5trtnm ittcndrd ind dircctctl bv the tuhcrtncn in chaivt:. 

On the Culumbia ttivrr thr litr:u.-lL irinf? » uhhI v^ry rxicnini^lv- The 
net, wliidi i» »cvcnl hLintlrci] it«t in Itiiztti, i% piW in ihc Mrrn oi a boati. 
On* <ttd oi itjc nff is made fwt to tJic shore Mid il* the boat nwe*p» out Into 
ihc m^ thr net i^ p,inS out. The \>onx nwkr* a* wide a *einit'iicle tti iIm 
leii]z:th nf the net will prmiit and iftet the ret i« all oui bonts stre ^is^ni to 
kaul it to *how j« i|utebly m poWHle. Ir thi* wny muny ii^h are eru^ht 

The moit e^icni method of lakjn^ itih in tlie more open wjit^n it hy 
tb« tw of Ui* purw-seire neB. The« iwt* are 1500 ro 18*j (eel lonji ard &0 
lo 100 fifet wide and are operired from rhe Merr^ oi pmver boir*. Thete 
bottti me 40 to 60 feet iti Iei;|:ih hhiI pinprJW hy ^iw en^lnr^^ nf 3^ lo 60 
%orx pvA'cr. On ssrii^inie at the luihine gtound^ ah tacgt louk-mn i» kept 
«niil thf school of tifch is lighted : then a Urg^ ro>i boat which i» ton^ed Mtcrn 
b rrUa^ii and rhe wine ^vliich i~« mad« mt 1<> tHih boat it paid out frcnn lh« 
IdT^e bojil while h nsakr* a circle of xt gfeai ai diameter is the length of the 
net will permif. Wlieo ilie rircte i% cmnplrird. Itrxh end<c of the pursinf; rope, 
nhich pAMTb TcMMcly ibrouifh tinit* in the tnilicint of ihe nci. .irr HAiiIni in by 
a winch worked hy the <rtsirie utilil the kKinim ol the ncr ii c<Kiip]ctcI/ do!^. 
Then the net <> hmded aboflrd until htit n Kniall piarr i>i it. in which are en- 
closed the fi*ih, is Ml in the water. Tht fish arc then brailcd o^d into the 
kold of the hoar and the nprration k irail^ to be carried mif ajyiin. There i* j 
tterl tti abriut 400 (jf tliese hoM^ on Pak^rt Suitnd. euh uf ivhiili i\ nutniied by 
7 or 8 tncn and valued, niih Iti equipment, at $4^0 to $7,000, 

Another ver^' efRoent Tiieth<Hi rA t;tkin|; M\ it 1iy mejin« of trapt hti in 
ilie ihallniver watrrt nc*i ihoron lilicrr tlie fi«h nin in \m^ numhcrh' The 
trap <:onM(E» of a leail not n»re than 2500 feet in length ion>i:ttine oi vtlrc 
netting fanicncd tn pile* dii%en hrmly in the ground. The netting re.iches 
htm the surface nf the water at hii;h tide to the hoTioni, At one end of thia 
kad A a peculiarly' ttintied trap con^r^tmiE d^ ^veial p^^rtv the 1>iC uf u'hifh 
a lArf-e <4fii;ire h;^! mjide of licavy netting; known a% a •qiiller. The fish foU 

ihe lend which dircdji (hnn into the trip and finally ihc>' iW th«ir way 
Ito the tpiller iiom which they cannot cKnpe. Thr tiinhrrmen lift the r^pjller 
and rrniove the hfh^ at a r\klc, daily. Kcuird ditcher oi A{),W{} to ^0,01)0 luh 
have beefi taken at a ^in^le lift of ihe «pdLer, 

A/iother ititefe»tjnc device fr>r takint; Mi, ui«cd peincipally on tiie Colum- 
bia River, i^ the ttoli wheel. Theac wheeU average about 24 feet in diaiueter, 
and ten feet in width. Ai tlw circvnaterence tti eich whevl ue fixed large 
icoofH mode of wire netting and shaped Itke dip nett. Thene wheel* an- 
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p]afied ttttf iht shore in irtt^ tbrouch vrhl^ the ^^h pm tn larce numbm 
Dp Mrtsm. The cutTpni of the met tufn* the ^hccb and tht fob ibat an 
lakffl in t^*r vcuui)* nrr L';irr*d up and dumped into ctriiictt a\ong vHkh thfj 
t^t into lafff boxM en thor«, 

TTollinc i« another comsion method ol iftkine ike mlmcin. Snnoil t^nn«r 
boatt arc u»«d For thrit purpiwe. l^Mially ehrre litint wttb &.poMif^ or htitrd 
hookft *fr drawn aloriK brhind <hr bftit. Till* mrfhftJ ft>mhlni^ 4p(»ri wfib 
biuinen txit iHr fprjri i» mh;** IumI >i);hr of rn tfir buiirirH, I'^iffr mmibrn of 
kiae ^d ftiUcT ulmoM arc ukm b)- ilib mctbod. 

Tlicre arc a number ^i orhcr m«tbodi tj«d in tibnc taktion but ibey mt 
of minor iQtporUn<« when compared witti ehat« already detcnbed. 

Salmon FtsncRiEs avd Cannbiui9 

Because of die errat corDmtivial value of iHc ulmon> mocli <aiktil la in- 
roted in nppb'ajicn mr lakinc ibc &h and in oquipmcni. for prcMTviniE and 
cannin^ chent, 

'I'^ie report ci the Stair Fiah ConimiMioner for 1^)13 fibow^ that inoit 
tban Sl^iO^'O.VUH) WHt uicd to capitalize ibc imiuMn in ific ^Jitr ot VV»h- 
ington. Nearly 9.000 niien v^^rt etnpEDyvd for the seutm. The torn) number 
of ulmon caught b>' all methods in the iiate oi Waihineton br that year 
w-a* 41 ,41^,441 n-hirh yieldf d a rmal of ftv-er *1 ^,^00,000, 'IV total wAntan 
prnducti for ihr yrar fioni ihr miLTc Pariiiv Ccuut vrcrr talurti at ovcf $42,* 
DOO.OOO. Hth i» the Kreaictt oucpur in My one ^resT ir> the hiiroty of the 
tndu»tr>' on the Pacific C<«?t, The«e ]ar\sc roulta are due r> chf bl^ run of 
90cLe>'e to the Fra»fr Rt\'cr, nod the bet that tht ftahini; IntcrotiCt wtn moch 
better equipped for talcing; and canning the A*h than i^ver btfoc^. 

Tfce MQMm of acti^'e operation for ihe canneriw of PufiW Soood i* wry 
ihon, fyxey mually «tan to can fiih dunoR the latter half ol July and by the 
middle of September the canning? for the vaton i* prarticnllT ovipr. On the 
Cobjmbia Kivrr .lid mhcr ;>ari« <if ific crajil the Kr.^^n may he h^nert, Uit in 
cvcri' case the seawn and leiicth of rinir the carincric* arc operated depends on 
the run of the i\sh to ihe spawning beds, 

Fl*II PHifirAG^TlOK 

Owinif lo the incTeaaing dnnand for «alinon and tt)nw\|umtly the larpir 
inrmiM; in rhe number tukeii it ha* been felt that unle» wane eflu-icnt mram 
were taken to cooKrve ihN indu^trr it woidd 40on be ruined ixid rbe >lBtc 
would lose one of iti mofit iitiportitnt re«ourc«». 

Nature'* melhod of lccT»inE up the tupply of fi^h ii very waitetisL At the 
time of spawning a large per cent of the eega nrr f*ten by other Itih liviciif in 
th« streamfc, many are buried *o deeply iindcr the depocita bronffht drnvn by the 
strcarni that they are de^royed, and, acain aftrr fh* >™mif are liaiched, owrfnj{ 
to their bright, atfrnrlive color and theif hclplessnem. I^rjcr niimben of ihim 
become Ticrfms to thdr ravenous enemic*. w that but a small pcnxnta^e nf 
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the tCD Spawnrd dcrdop into B^ ^at reach the ooctfl. Morccsfr the 
acttJonent o^ people alons the witcr covr*» of thie Mate help to render the 
natural propagation of the Ath more preemriouii 

In order to preserve, if pcostble, thU importonr wurce of fooj Kjpply. 
both the Uniied Srai» ami ihr itace, ihroufh ihcit ti«h co[nmu»]0~'t have un- 
dcnakcti by ariiiicial incans to propagAlc the kitrron ir lafgc niimb«r«. To- 
jfTtheT they have ovrr 40 hiic^riiea *rattcrrd over the ^late in \^h»rh morr 
lliuiL tOO^OOO.OOO rKk:» nrr iifiiiuiUy tAcn ukI tarrJ fur. After ihe yuuriK Aih 
are able to take focKl the>- iir placeii in ponJa and, fed for a coiHilciablc linTC, 
When they Are lurired vito the itreamt, it u bdiered ihev are able lo mice care 
<ti thtfotelvn much better than if thc^^ had been turned tree ai llk« lime of 
iplete yolk-Abte^rpiion. By zh'is mraji*^ over SO younj lith art turned out 
'fef fVTfj' lOfl riar* t^krn nnd J( i^ hriirvTd ihHt s very IifEc prrrrntajce of 
ihotc ideoseii will fuid tUric way ii) the ocean. 

Othek Fi!(iitKi» or THt Stati 

H^itu!. — The fUh rioce in coirnnerdal impoftanc'e to the tiltnon » the 

iilibuL Formerly thit hth wu found in abundance on thi? banht of the 

W^hini^'^n and Vancairvrr UlanJ roa^ti, hiir in nvrnt yrar^ the«r arr^ju have 

been praitiLally cxhauAcrd, jhj tliai tulibut (iiih«Mi»ri] have been driven to the 

ik* lyinpE b(rt>4ccn the north end of Viuioouvcr Itland and Ala^A where 

'the fish arc found in abundar^ce. 

A fleet of 100 halibut voocli arc owned ind hare their hcadciuaiten In 
'uEct Sound. Out of a total catch of over 66,00iM>«X) potindt for 1915, more 
than ii,LK}J,OW pound* were handled m Seattle, liecdu«e this fiih is prised 
ff} hif^hly fl« a frrfh food product thf* bulk of the C3itch is packed in tct and 
^hippeid to eastern markrit whrrr ii ii in great drninnd- 

Tht cQii-^/h inJuttry h ft* yct in ir» infanci' and only n few men and itfr 
wU are engajEed in it, Of the 25 \**»«U \inc\l ia rating and i-arr^inK rhr fith 
ft belong; lo Pugef Sfiurrt. The M\ tn taken in A1;aftkan u-arer« and handled 
chroush the various porri of the cout. 

SirrHng arr falni in large number* in Pufict Sound duruis the 
iftrinf! n^nrlix but aTmoM the entire catch ia ti^ ai bait for thf halihuc 
fithen'e*. 

^in4-// (tni/ finul are t^kcn in (on.«idcrah1e iiiinbcn in the vifcrs of the 
Matt- lite aincli l& native but the chad ha« been introduced into the Pacilic 
wpteTB from the Atlantic. The chad pnwniiet to become «rry abundant. 

Bv PnnDucTs or riic Kmintins 

Formerly ihoiuandi of ron> ol ofTal were dumped each year from the 
canneries and ivh concerns into Hn^ei bound, poliutine ihc wttler» and deitTOT- 
inc life. NVw all thif matertat. tojrcfhtr with fish not considered ffood for 
food at dot; fi*h, Rbatri, and ahark-i* i^ iJte<l tn the manufacturins of oqU, E^t 
ajid feniliicT- 
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Sh&ix*Fi%k 

Th* o}«tfr b by hr the (no«t Tfnponurr oi the <h«ll-fith twrtd in the 
waxrn <rf iliP «l3tr. F^»fieruve oyittf hedfc are ItbciiriHl in WiWttpt Buy, Omy* 
HatK>i Mid Pu^i Satmil. AcMinlin^ ro iIk irvir oi tlw ^^uic Vvli C-vn- 

servo, addrd to thi» w wnu ihoaMndi oi aero in the hjind$ <»f private ti^ 
dividual A. 

In thf »rf&er yrart of tlbr in^iuMry, tlir u^ienncn iI^pvoiM cntirtlv om 
ilie natural fFonnVfS of thrir Iwdi. Aitvj a rimi* tlkq' found that thr brdc 
wrre bcinit ui c^mpirlrlv dcptrtril rhxl il wr\ iki lonicc-r pro&tahl<- lo mirk 
them. Aflfr Jt number ot fxpttimfm* ihnc wrrr bm pginuillr Mia^fWfuI ihry 
evotvc-J ihc lorihoiJ noir in tif<, which hw miylccd in naikine ih? bed* hifhly 
produi'TttT. By thi^ m<lh<)4 many nre-aj of lidr \anAi vitfyir^c frixii uoc'hnll 
t<i tinferfi acr^ in »rf v-err MitrounJed by lubttsinlial walU ot rHnforrrtl cot}' 
crerr wliidi wfct ahW to retain tntragji waKr tr kfc^j thr bod* coverwl ubdf 
llic tidr ivajL out. 11ir rrtctmcd arrai wctc made pntciirdlly levrl and then 
cm^rcd thicltlT with ny^tcj »hrlU or other dfSri* of a siTniUr character vrhkh 
•crveil 4U1 ftflachinj; tuHace* tor Tht youn|: oystef». Aflrr these bed* art 
wtdrd down il late* (hree or iour year* for the loung ojsier* ro prihv 10 a 
nurbrrable i\w. Hundreds ol acrrs ar« nou' Ltnder ihit form »i ctilrivaiioa 
and ih** mulls air hiicMy KiTntaciury^ Lands ihuk iHepared arc sillied at 
t^pviard^ u£ $2,000 per ucrc^ Partly due :i> tbc dimritLfhins retiittih itaai ihe 
iMtivr oysrer bcii ajid partlv to the dexrie ro irirodiicc into local watery a 
note iniF*'^rtant resource* the enslern oyttefs were wmr ycart ag^ introdiKed- 
The yoHn^ oi ihc easiefn oj'ster'fi were (hipped by ihe car load and dniri^ 
hutfd over ih* bed* ci thr *raTr w'tierr they devrh^prd into a* fine a product 
u>i tan l)e fijuiid ir llie «&f. Tire one draA^back is tlic failuir o( ilie e-oiern 
oyvxcr to reproduce in ibe cnlder watcn of llie Wc^t. thui necciutalinc the 
coniinueii «hif>ment oi the y^iinff irorn the E»t In recent year*, ibc fact his 
come lo lifrht ihai the eastern oytterc itt reproducin;; in Willapa Bait and 
that vtie rettirt*^ are all tb.ii cntild be detired. K>i«erimfntc MiW br viade TO 
determine whriher tir nor the nysTrr* now reprndurinit in Willapa Bay wiH 
irpruOute in the othei wiiici% vi ihe ?ia(e- 

Ciatfti. rrfihs rfw*V thrimpt form an impnrrant parr oj the ^ell-fi«b in- 
diifiry ut the itatf. There are a number of cannerifs on the omsi ^d on 
Puuei .^rjund enfCAged in c;t]iiiLn£ clams, The enure oulput uf ihell-lah for 
1*115 wa* valued ai nearly $60U,mJO. 

Aliempli are beltiE n>*de by the Uniied fitnte* Fi»h CommiHian ro in- 
irmhae inio the wilcr* of Wuhmtrton the lobiiter i>\ ihe Aitaniic coaai, Laree 
fhipmenr)- o* ihem have t»cen planted in the Puizct Sound waters, aroutid Sap 
Juftn Uland^ but it i^ tno early tu predict what the outcome will be. 
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MTHKRAL REftOUHCSS OP WASRINQTON 

By ChflrLe* E, Wonvct 
Dtpartmcm id Gcologjr, Utiivcmty ai WosJiingtlon 

THE rock* ofnirrJnjr m ihe lurfpcr in tht iXau oi WaihinstiW nrt nc* 
triTziidy vanrd. TI^mt Uumiaz t)ir Casc^aJc Mount;iiRi And ihr- Okjino- 
CUl Hi^cMnndt JiK in part tfc mult of thr fooUii^ jr^ t'onMj]ii)jiiJork o; Ikjuid 
loci deep bcnrRth the rirth'f ^urf>cr dii4 in furT tht ri^uJl of \ht bilc-ni; or 
n>ciAm^rpho9in2 of ian^tnnv^, fhalrfi. anii limcttoncti Sudi coniiiti<»ii» ha.Yt 
itndrrti) it po«*iHc <<■! tW dtvHeipmrnt ai nwrJif^mti^ mjr«r»! dqy>tits 

Tbc Columbiu Bu:i]t PUtraii of ca^lcrn Wjisbinjcton is tarirrly composed 
oi tmrlv hoTute-nliil Uvc* *»' hjualtic lava flowi witH inlcrbrddcd Invn of 
landstooe «nd ffinte^ Mantled ovrr these f^rmAlictnft are grnvfU And (a/i4f 
M^tiich were fonned by iflacieT* and former riven. In placr* tbnr lava« 
aiiArn fl U'ul rna\itinim tlilfknr« oi fivf ihoLf^nil feef. Tlici air ihf^ 
rnuU uf the itwliLi);: ariJ icnnjlidjiliuti of liquid rtwL ^ikkh imiir up tliii^UK^i 
otjmcrous fiwuro ind \rlni ir the canhV cruit from molten rcacrvoim cxuitin^ 
brlou\ dnd Ht^wed gut over it, Sutb conditions are as n rule not canduei^^e vi 
ihe Hevelopmcnt of tneiftliffroui mineral ilepoiilc. Such bo^alti do hnwever 
ron^rifurr ;i v:i1ii?blc snajtce nf mntpr'nl for rosrj buitdiniE purpose*, T^ley 
oemr in ihe Piigt'C Smind IWJn ;tnd in the liiva pUcesuh ui Wa^hJnietoJi. 

Coal 

With llie rurptioii oi ibe 01>nipu' Mouiiiaiii* a»J tlur S4111 Juaii 
[ilandi the low hilU nf i)»-eMff(i WajihitiETon ire compcncd ol altenuttinz 
Uyem ol »hjtle«, wmditone*. cons I nmc rate*. an*E lava flows, 'ITiese were in 
parr tornied in Jflbct nnd in pnn in fnrmcr m^baymentt of rhe oceftn which M 
tmti cnvffed mtirh ol ihU aten, Purfna fhat epoch rlimntic crmditionfi wrrr 
much warrneT tl'ian inday ai^d vast ii>rr'«i<' erf fropiral plstitt^ i^rrr ifm^vine rm 
the land Atru^ ;iiid in ihr ^H'aIll|l!l. I'lOni tliiit tv Itiiic ibr lauid ;tiru were 
tJouly being ckvivted flnd depressed with reapcct to iKe shere lines. A* a rc- 
*tilt the tfopicnl toreits eonsistinu oj palmf, (ic*, etc.» were turned and t-overcd 
Wfth utndE and miidf^ l.'ltinmtely the p];int remain* were converted into <oal 
and the orifei'>^ inrerbrdded horizontal Uyen of ftflnifctone. thale, and etui 
were flifTrrmiMlI^ M^bj^^trd m prrv^urr imm lirlnu and fiddni. vjiirr/^ tnd 
in pIaK.o irnt A^uiiJer b> tccults. At (he prewrt (inie that t^\s are laigtly 
co^*ercd wilfi crsveb and unds of cljicial origin. The coni dcpoattA which 
Hrere Ititrned in thii martn«r vary !;rratlT^ in ^neraf ctiaracter and quafitity. 
Some hcdi are ot commertrial tinport^in^ and art beinj* minrd at the pnaent 
time, Coil depcHitt of eccmomic itnport;inee occur in KittitiUH King, PJpmc, 
Wlkirixim. 'niur^tDHt Afitl lxwi» rnumie^. 'Hie cnjil r2nt:r« in cKjirai.'ief 
fnoi a bitujuinoui lo a Ueniie eradc. The higher jEfade coah arc beins itiLncit 
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It the promt tiirw in Kinff. P7fTce. md Kitritu roiintin and m nurtetcd in 
both cA^frn and western W^i^iinf^toa. Coal ain^liliiie^ ji rontijJcn^c por- 
lion Oif xhc cotnmcrci«l luincf^ nxiUh of <hc mxt* 

TJir follcmine lablc t[icli>flf« tW ycarli i>rorji)(cii>ri sn*l valuPtton by 
couiitta oi tbr ix>«l itiBicii during the pciioil fruin 1910 to 1912: 

1910 19)1 1912 

Toiu Toitt Too* 

Kiirin* 1,661,630 M56,745 1,237,427 

ICnR , ly>42^40 1,259,521 1,063.110 

Pierce 786.096 78jrj% 788^93 

Lcwb 179,W 172,734 I28J77 

Other Counties 42J29 100,619 143,725 

total tofH : :,.. ,3.91 1.99 9 3,57gg lT" ? MO.^Xi 

Total value $9.76M 6"5 $8,l74,l?t) ^,<M2^7f 

Avense price per ton ©^50 ^129 S239 

Gouv, Silver, a»ii Cot^pen 

Golil inrl ftiUvr nm nn:ur in ilir C:ivndr Mniinuint uid in rlir Olano- 
fian Hi|!!liijui<lf. TSry urc liciii^ minrd in ^rvcral difilriciB i(i Stcvms Frny* 
and Okvioexn couiitir^, While ilicic ase nurkct Tariitkxto in llic 4iuanitlt>e» 
and ralvet of i^cit ot^, ytt the ffeoloEical occurrrnce d«(9 not ereatly dJficT. 
The prcvoilirs country rock U a £recn colored tclmt toipethcf with crvsiatlme 
limcfn^nc, tbtc.' and [^Taniip, All of thtte rockf art cut S>- runtcrout dike*. 
TTir go!H arri *flvei drpmin iKimlly nrniT in 1^131x7. vn'iK. TTirw vrfn< vary 
greatly in Uiickncu &s well is u^ the value uf the ifulj and ulver cuatent. 
Sonie \cu\s tvKrn UMYcd yield only len or lifletn cem« in uuld and lilrer to 
the ton of qunrt^ ^'h'xlc oihcn mny locallv txiniain «vera1 huniired dollar* to 
the ton. Usually iboit veirc which do not contain more than t^o or three 
dnllar? of pnld rn the ton cannor he mined nn ^ rommeririal *cal*. The avet- 
A£r- vAhira tii ihe gnld and lilver nrrs ithErh Jirr minf-d fn thh rectfm probably 
laiiec fiuui two Eo cm dollars to tlie ton. Often >uch ore^ iQncain raryioK 
amount* of copper, einc, lead, antimony, oe arwnic. When theae minerab are 
pre?icnt they may add to the totjd value oi the ore. L'nd^ »ach oonditiom 
qiurta veint eontaininf; Ivtn than tvro or tlir«e dollan to the to« of cod; might 
be commercfttUy mined. 

When qtiaitz vein« contain only p>\A and silver the rock h muaUy 
treated at the ntine in a tiamp mill where it h crushed to a fine po^A-der, mixed 
with wiitrr jnd allowed rn pfl« over plate* enirerrd with merciiry. Whatever 
golci rna> W' prr^irnl in the powdeml roik tfjUeit'i oil lhr*ir plaies- TVe riiet 
flour i» earned ol! at a ilime, and later tlic cold U rerovcred from the mer* 
cury. In ocder to mine 4uch vein^ on a commercial baiis the value of the sold 
which can be recovered fronn the rock mu<t be greater than the OMt of win- 
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ing th« Oft Anti extrai:tLnc chf cold in th« milT. If cooimcrciHl quxmitie* oi 
oopiwr, {n4, zinc, etc, are pment the t>tt% tre imiilly «hippe<l by laWro^d or 
wagon to mate anrhy wneltrr where ih*> nre nxtttfi! im! trearrd 1>k varlou* 
rtboib to rcxm-cT thr mineral ronient. In nciih^fr ca>c U ii uiua!!^ poMibk 
ncover aJI of the eolii oi ciher nxta) within iKc ^luaru, 

Gald minlay c*m(w ocrur m tcvt-ral ponicini ol the tniittllc vtd nortliem 
CftfcadoL Ceriain di*tr!cis svhkU were fcnntrly utivc »re now perfoimmc 
cr*ly r^^riy utcnaient work in order to hol<i the mincnl claim*, Anioni: the 
more imporftat ol ihew aic OeJent in Stevens County; Blcwrtt in Chcliin 
Count}', and Miwte Critto In Sm>homuh Coun^'- The nrnt active Qold pro< 
duong dlMne? during the law W' y«is U That around Repuhljc In Ferry 
County. Coppei deposits ui ^inaU cKCenl inxur at triEral localities in tbe Ois- 
ciidrs io well aft in the (liam>icin Illicli1anii»- The value ui copper utci de- 
pends lareety upon the copper braiinz mmerolft fonninff the orc^, S^me miii^ 
eralt ntniain at \<yw as 20 per cent copper while other minerdA eofltnin GO 
p*T cent. The proportiftn o* cop^ier mlncnU to quam in thr veing vmn 
comiderAhly. Usually U iht pei cent oi co{ipi*r m t^ vtin rock it len than 
une pet i«iit ihr o[e caniiui bt- Linnuieujall} lazncJ, If the ore hap- 
pea» to be rery rich in copper and the ore bodv tmall the Kune hoId» trvic. The 
eopfvr deposits of Wothin^an are >maJI sm eompDred wtth the icreat produ^' 
inj; dif^nctfi of Monifina. L^^kc Superior, and An;u>iia. WHicn the price nf 
copper 11 hi|Eh man^ of thr minet in Wa^hinKton can be wcrkrd on » cnm- 
iiwreLal bn^'^ When the price W low the niajoeiry of the canip« becumr tn- 
actire. In 1900 they were nearly all active. During the past t^tlve year* 
the copper dtitrict* oi Washincton have been charActenred bv tScir inactivttv- 
ilccau^e 0} the present hi^h price ot copper Tocviy abandoned mine« are beinc 
feopened. The nwre important copper eairpt are ciniated in Stevens, Kin^i 
and Snohomith rniirtttfL TTie Jullniiins table indiidr-A rhc- yi-aHy stftA tneal 
producTiL>n nf ^oM^ *,i!vrr. copper, and lemJ t^ crwnde* from 1*^^'^ to 1*^12; 

Vahf «/ Gctd, Siivfr^ Ceppfr mJ LW 



Total 

County 1903 1905 1910 WI2 I9f>M9l2 

Ferry $368,^1 $107,160 &Hfi\S $ 715250 "f3.t72,634 

S(cvtw 75,412 212.523 106.319 339,347 1,3^2,640 

<iiwbomi<ih 139,^05 72,747 105 72l 362,027 

Wharcom 48.41S ^I,33S 26 2;Z0l 338,972 

Cftnnocart 71.917 87?9 14 8^ 18^>J0 184,129 

Chcliti 80,060 13,010 6,^41 30.636 182,055 

Kinz 1,604 19,4^4 21.887 9,419 104.970 

Total S7S5.597 $525,051 5965,085 $1,117,794 $5,697,427 
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Dcpoeib ol co'^^llinir und ^oluoiitic litnesconc iMxur in llir central aekI 
northern Cocadec, in rlT« Sah Jiuui Etlantb md in thr OkmiciK^i Hiyhlnitdf. 
Thef are intertKdded vriib quafiricn and Unnt of Cu^oniffrout ct Mnoaok 
igr, Smnr r>4 rbr lirprKii^ 3rr hrin^: ii^ In thr ir\:tm\inrtnrv if limv oitd 
Porilmd ccinrni. Oiic i>{ rhc lai^ot liitir piuduuiiic plinc^ it Mimicd a; tkic 
water oo the north end of Sin Juaci Uland at Roche Harbor. Cement pUntj 
aiT located at Cfvicrete in Skaeir C-oitfit\\ ai Uelllnfrhom in Whalcimi CoiEntjr 
ani at Mctollint KoIIk in Vrnd Oreille Count}- 

Cl\vs 

City dcfMnit) of ^afrinf^ tciadc air widely scattered thfinj^h the uaic^ 
ThfT are the rfMiIt of rctidual TXkck decar a? vrell u ilcpcaiti of tB*rinv, 
brackuh water, ^ind lacti^trme ted i mentation- Several plnnti are in opcTi' 
lioD in both tontem and we«rem WashinECon. 'Vht dnv£ are iitiEijred in the 
niaflafa^T«rr oi iflp, briVIc, pottery, and terra rotta. "The fnlbwirm table fiivn 
a liit cl lite locaiit>rM of the plains 3A ^«'tll »» |}ie t>Todiictf^ oi thr i:la>> oj llie 
rtatc.* 

Location 'if ClavH'^Tkmi PUnU 
(2) or (3) fiiirnify number oi plarvta^ 

Biick and Tile 
Cit)- County 

Ctielan CWao 

Tajloi , Kinc 

Seattle ^ - - . Kint 

Chehalis Lewift 

Baker Skafilt 

fifwer Pipe 
Knn^mrr ....,..,,.,,,.....,.,...... IC^nff 

Mica {2] Spokane 

Chester Spokane 

FrKntan * . . . Spokane 

StDT>evt'are 

Auburn Kinjt 

Clayton (2) Steven* 

Paloiwf (2) * Whitman 

Pavini; Brick 

Renlon Kinjt 

TayJoT KIne 

Tetru C<itta 

IjiGrandc .«. Pierce 

Clayton (2) Stevem 

*V>oin Tefwrl on tfa(< M1n■^rnl R^Moure^i of W«»lilnfftoD i»ll^ SUitBtlca for 
111} br Honr? LAndm, UnaHlngton GMloaloaL Survey. BuU^^lb So 11. iai4. 
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Flint Fire Ch>' 
Kutnamcr IJ) ., King 

PonTan<f Onwnr Claj 

BrllineKiiii - ^ - - - Whataim 

CvncrcR Skaelt 

HurutrKC Stoxb ako Road Matewals 

Min^r oi ih? (jimUlo<^n jnif grnniict^ oi W^hin^tiHi Htr jmnI for limld- 
iof pufpofc*- ^-utidr^tonc qujtrij?> nre ofvcr^iCrd near ltcl]i(^f;bun at Tcnino. 
*rid ai Wrlfcinson in Ptfrcr Coufit>. Thii <ton« li«f bwa u»tfd in the vovf 
«trtictfon nf ininy cf the public baildirj-i ot thr cFatc^ Simitar u«( hn« Ivcn 
Enadif of lilt i^iuiiiiet ut Irdrx in SnoFLlItni^h Cnunry and m>ri}i o' Spnk:Lr>r m 
cvtctn Waihin^ion. Road mcul U obuliwd troni Ehc tiiuAln of botk rutcrn 
flnd wotcm Wqihrncion, Quarries ai ihis niAifiMl havr been op"arcd irorti 
titnr (o nmt ^Irvie thr Columbiii Kivcr ua ivrll u^ in t^4^ i-inyi Hftiboi region 
and near Se»<tle. 

In additicm lr> ttic miiicrul product! alrmd^ c[cKTit>rd th^n ak dcpDvilf 
ot the Tirtr metals auch ai Antimonv. lunc*ten» muiybdcnum, and <broitinini 
whoce e:Kteni and s^nerat i-haracWr are ai t)ir pretent time very little krmwn. 
The fnilnwini; rahlr nivet thr vxiKir of the ptodurrion ni thr diffrrmr mineTflJ 
depmtis viiihin ihr ^utr dunn^ ihe ynn 1^13 flnd !9]4: 

191) IP14 

Cm] f 'J^jajay s 6j5i,5u 

Cra>' Ptodart* 23'*ft,326 l^trt,40i 

PoKUnJ Cement 2.350,898 U40J21 

Granite 773,19* 1X168.042 

Sandstone 5C>0.468 450.436 

Umeatone 62,9|3 62$%^ 

Miriite - Nfft jpven 189^0 

IJimt. f Nnr ifiven 2K,777 

l[inrral wMcn , 18.886 

Sand urd ?rard 39^A» 324j628 
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CUM 

sarcf 

C<nver 



,S 6<I6,275 

200,068 

H7,9$3 

8,909 



f 11.825. 179 



$ 557.173 

146,468 

103.571 

2,555 



Toflal* 



.* ijsssns 



f 809,767 



Grand Tnuls 



_5I7,6I7.636 



$12,634,94'> 
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THX OROWIH OF THE 01TI18 OP WASHIVOTOIf 

By W. \l. GncKOT' 
Nomul School C3cvd4i>d. Otiso 

4 W) H W I w«uM not eivc n pinch of wuii ^or 0ie wholr ciy^min't L>o 
VV you think jrout lioiMVt f^rawn M ppnniyliraiiit. New York, Ohio, 
IUfnoi« or \fi«fouri wilt \etvt their hrmt And 90 on suc^ an tmerpr^ m 
thi*?*' T%[» n the *CatCTiwpt itf I'niteH Stafre fvmaror Ali-'Diifflr tn 1845 
when (he Orcson B^M w** pawcii in the Senate hy k narrow imtK^^ Alter 
iCi (MMi£c Dinicl Webflttr* thn^ SecKtory of Siitv, dccflieij Hie !^j£CI Sound 
repon 0I such »Iii;ht vslue thai it *--ia nrarly lo^t In the OrcEon Treaty Neco- 
tiatiou of L846. 

Tht iiiklf}' t>i these shorr ^ighTnl vUjons hst been M\y fitown by rfie 
iuhtequmi amArjn^r eccnofnic ilrvelopmenti o\ ihv Nortliueil. mnkinp- its 
prevent per c^piu nrallh mice thai oi Ohio, ViKKieao. 01 WiKonuii, Ft ■» 
inie thai the hn^ fcitl»nent in 1825 nt Fon Vancouver on ilie Columbu 
River wtu a remote tradinf po«r ot the Mijdmn Bay Fur Tracing Camp«ny. 
Il was fur thftE Cafrnin Gray fought when hs e«tablithei1 a lonely sratioQ on 
Gtay* H^fbor. Thr hrawr ilrin was ttirr vshiahlr for hni^ hiir a rhancf in 
Londoirs f;iH!iioi]^ hruuv:lu in tlir ^\\k hat and with the riaiuial deacitr in de- 
mand for the beaver tkin. the intcmt of the Hudwn Bay Fur Cociipany in 
ihnt region Ecrnduallv waned. It wna a natural itep from the fur to the fall 
of Pu|ze1 Souad, and Dociot Murtyttrd ir» 18?2, one of the earlie*: *«tien; of 
Seittlct couizhE land alonji with the Denny family for a otmon packir>K plant. 
Atone ^^^'^ thrar workrn; mnr nnr ^'mW uvho hiifit a uiw mill near ihr M 
pjLckinjr: ^h^iiy. thus the uinintiiitity M&itrd rnvlv In tbr proSrei9iiT derrlop* 
mem of itt natural reiourcev 

The north to wulh extent o* the Cascade Mountain* through the center 
of the state wa* the barrier that dettrmined the Bettlemmi of it* ^airem per- 
Tinn firiT- Thr* wat arcompHthrd by Marrin \V>iimian in 1836 ivho ntab- 
li^hrd ;in Indian Vfis«nn ar Walla WiUa ^^rrr hr tilled the snil and firjr 
tauKhi the natii-rs h<m tv irriKatc the crops. On tTic wrv^terr) slope of the 
mountainri the finr »rttkmcntB were along the eJec of Puget Smind u it 
offered fine opponuniri« for tradini: and filhint. The first tettler» on the 
Sound p"hered at Tumwatet. near the promt tito nf Olympil. in ISW. and 
they at oner Uarntwfd ilie wnall Mrram for a comhiravl gritt mill »njl «Bwmi|t, 

The rral proplir^' of Wfuhinifron wai siartrd by rhe Orcipin MijrwitiDn 
m the sprine of 164J- Thb party, of n^ore than one ihoiisand people from 
Ohio. Endiiina, Mi^'^ii^i^ and other hono« farmrrs of the middle we*t, kad 
Marcuft Whiimur as one of the leader* and folhwed the Oreicon Tnil 
through the South Pata into the new couDti>\ Horac* Gretley contidrrcd 

*Mr, Clrf^coey waa a member of Bummi^r SAool fMUlty oT the Viilt«ntty 
Of WncMngt^ In IMS. 



^^ 



Mnj'lfl 



OBOWTH or CiTlKa 



thcic people wholly uiMnc tiui he livvil to viih ilic* mion of pianrcUHjs poHi- 
bilitTf^ nnd idviMd jwtnfi men lo leo west. 

Tlir long cflriwtt CTiiH'llntE flowly oi^cr the pbift» uid iEk mcuntlifu 
diJ not bruie iHc pcopk vco' rapidly for in 1653 the total r<ipii1«t)on was 
tli^htl}' IfSft than four tiiouiinnd anil the nati\« fr<itant numbfrt^f nearl)- ii\ 
imc$ the tcatteTT^ ero;j|M of wbitw. Tlie fiHy ctKnert *pTea<i «*er ttic rew 
UndK, wtetfTii^ rluHT litn thai vterr hen aib^ir-d for iiUiiniC' lawmilU anJ 
iT«dtne pnui^ 

RAttu l>itreix>rMLXT 

FulLouiTilf ifi» period of Kinall itrujcKling cenfert uf imlmtiy L-Jim^ jl npid 
aod a tremen^^flus di^/f limine ni whtn ihe ercal timber re«ourcc« lA^crc 4ud- 
ilenU' made nccv9vh\c hy (h« raiiro«dt thm were cvicnded inin thi& r^^ion with 
mari-elous r^idiiy. One of the earlicit railro^di wah At WalU WaEI^ in 1876, 
its taiU were wociden ^ttinjjers covered with nv^hide- lis rraJlii: w« fr^ 
ttuently delated hy the starvin]^ eoyi>rr^ ratini; the hiJr xtnek i^hiih ti 2 annor 
incident la the rapid railraad dc\xlupnicnt tha: en^hlod tlv %uu lu jiiiiip from 
the difficult trail amd the %\ow caravan to rhe more eJipciitiuuj «tcani road. - \n 
IflSO WaihinRton hud le« than three hundred ni]lc« fi rmlrnod and in the 
decade that followed its mileajje increaicd Den limei; and ihe uune period had 
an increue of 375 per cent in populacinn. Thete deeadei^ nf wiindrtfn3 ftrnwih 
in pnptilaiinn were due tir the suJden oprnlnif rif rhe vast forrsK ro lumher- 
int:. The railroad found a ready market in t^ic cut vr at a ihippine port on 
tibc co»t for the lua:ibcT» the aUnnn, and the wheats The western tennmuf 
of each road becsune a port tor the outlet of tJie repont of produciinn. 'I'hus 
the {[athering pojnti for cnanniacture or for ahippin^ were rhe places that 
had the gjtarmii £nnvih in rhe early drvelnpn^etir of rhe «carr'« natural re- 
worce*. At present more ihan tjnr half <»f thr propTr aire litinv in cnanufac- 
tumiK or Bhlppini: Li:KViniunitie> oj ihicr muu^ml ut more inhptbitaiils. Wa^h- 
ini-ton ha* lenpeil from in undeveloped region of vcaltervd sawmilU and f»h» 
ing ports id an urbnn «rite it\ uluL^h ie^ pfr^vnia^e oi urban people rank* 
elei'cnth amonj: the *taie»^ Tli? wajjon tnad iiaijc of development that Mand« 
in rhe KTonrh of a cnmmiiniii^ hr^tween the trail and thr «rr-ani rniLd w» 
rapidly hurdle^l^ Hrncc the ruial life ha;^ <levetc>pcd >1ow1y and at present 
only one quaitrr of the state i» in farm Innd, Vi>r The e?(plr>jtar)on ot the forests 
haa o^red a more rapid source of wealth than the flower profew oi toil cu!- 
rivation. 

IviroftTANcc or Pcget Sousd 

In llie vtieorou» growtli of the uilcf of the western pari of ihe »taic (he 
fotc«tft and the tailrxud* have been controllini; inHoencef to which muK he 
aiddod the ceocraphtcu.! nd^aniage of the^r location on <he salt water ftuary of 
Puffcl Sound^ I'hit InlinJ Sea of the Nnrthwett reaches nearly one hundrrd 
milet eauward with it* narrow arm* nf deep navij^able water that r^irnd into 
the Undi; foe more than ai hundrrd miles ta the north and south, Thi« "Har- 
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l»ottr Country" offert to commerw more rfinn 1,*>00 mtlft oi itiiore Im*, TnMqi 
itrvfi anil oaWj jKvrniiblf harbort surro4infircl hy i land ot eqtiabk rlimiV, 
Fuirhrr. thU btjdy of wmcr is rve^ucr Chk«hE<>. Aliu^ And Jap«ii tliwr rt the 
rivil harbof ol Saa KranciKo, and thi*i i* a i;rtat scoirraplik aJvantiec Eor 
l*u(l«! Sound in iJic cwi^petitioo :or Pacific t-ouimcrcc. 

It i« Mboiii Pit^t 5oijr>d ih.it th« rrti^l vi)!cn>ti« ftrowifi oi cim has tsLan 
placf. Tbr ixHinrln contiguous fo Pii£ep( Sn^ind srp jhout onf fifth of ihr am 
of tlir 4T^lr iintf )rr fTirx liarc monr cSnn rnv tulf ot m fmal imptjIatiortL The 
railnKidi rtj^^in^ trc>twmrJ to thii Inlviil Sen have oioilt cilvo u^icit tbc)' 
touch ibc np^n an^ navigable water ot the Sound. Iht zron^h and dcvejnp- 
mctit tA thcK fnilfood and pott lowni hiu bc«n tlur ai tir«i to the lutcbet, rhcn 
10 the M\. and later to thr nrh icwiiirirt oi Ala^n and th** rvirnm-r mnf- 
kfi* of thf F»f Ea*r Th^ mstrriah nnd outfit for the AlicVan ilrvrlopmrw 
havr brrn s^in^d lar^rlf fnnn ihr Pii>:rl Soimd port* and in irtrjrn ihrv lia*r 
coatrollfil the AUikan producb. In ihc Far EAit marfcru the Fiit;ct ^und 
pore* ihovr their advantage in diitonoe hy their ffTe4.ter Import* ci raw lilk aod 
Far £te;atcr KhrpcnenU of iron producit than S«n Ftancisco, 

Seattle is the rirsi cii) uf ilie NotlhwcfC htx'auK it h^ thr iiio«t flJvtni- 
aficovu »ite on Pucct Sound tor the union ct <eR coninterce J4id land trad^. 
Seattle owe* it* f;ro^vih uiorr to in connrercial intere«tf than to the develop* 
ment of its ntaxby resource* of ci>it\. ivarei pouvr. and rimbrT- JoSn Holgate 
wss ihe«i!e tnfiiibitant tn IS^O: the Ornny party cairr in 185] and when a few 
months Urer Vrder starred a «iw mill. Sranlr gave promise of h*inK a tjpJ* 
cdl "sawdust and Mlmon' lown. Twrntv ycart Utrr ii had aboiji one thou- 
sand people vrho hud incfcavd thr numbcT ol taw milU and A^hinj; fharfcs 
that were scattered amooc the pile« of lo|:& and liimbfr- 

TT^r bMildrr* of thr railroads to thr wr^rwafd di^rovrtr^ (about 18^) 
ihat SeanlcV >iiic, niidnay on thr raMrtn fdue nf ?Tii:r» Soon*! on a neatly 
Mr»Vht diannri lo tlie ULcan. vrtfn the Btratc^ic point for raHriKiiH lo meet ibe 
deep Wii navic^ncm, Scjtfle i» on a narrow pcninwla between L«kt Waah- 
irtgiofi 1 irc--^ M^nrerl i^nd rhr nalt ^^'iit^r ol Puset Sounds The city has crov^ 
about Elliott Bay. aloji£ whote edge are the great navigation dodu and thfi 
variotiR railroad terminals, Kntertna Plliott Ray irnm the «Mitb k the Duwa* 
rnish Rivrr. The lidal flats nf which hivc been fokpruved hy drirdcini; and 611- 
itiK, »o thai thr twcj difttrlbuiatie* of the Tivcr arc now known a» lYtt E«t and 
Wc*t Watcrwars and form commercial jrwct? of creat flJ^Jte value. North 
on This deep bay i-< Smith Cove where the hrge<l wenniship docks have hecfi 
cooRtmcted- Rxtendinj through the northern porrioti o< the c!l>' i* tHU ar^ 
other addition to ft* oommerrial adranune» — the lon^, narroiv Salmon Bm, 
Lake L^nion jni) thr Govrrnment iJilp nriAl thai corincct-L Union Ray^ an HTJtt 
of Ltke Wahhireton. \vjth Lake Union nnd thus wiih the Sound. The atra 
of the div thar has been devdoped under these favorable condition* ia socne 
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fifc)>«ight K|uir« mild ol lind, i^hile in lake vut rivrn are >Mnc elvreci *qujir« 
miln tnd the vili-u^tCT Jiboni Titimt>'-(o]ir Hivitrr milci in addfiiuo- T}|0 bnd 
tiics »ud<lrfi1y froir iKc w:irrr'fi rdgr slhlI in pUccv ttkr MjijE"*^^ Blufi ilie 
scecp bxnia arc very near ihr 4hort> The Ajrldcr i# orkc of folltitc lioimloid^ 
hilb vhth the lonfrcr txc^ ^iK-ially n^rih and lonth. I'hu hills ri«- three 10 
lour huAdrtd ftei above ihc warrr ind th«it tummitA art fine ta\6tauii\ sittt 
btit ihty werf i^S a Jiuidvanlit^e in shr tuiiinftf «e^)on ihar thry iV'Vtv rr- 
mfn^ in a irur wf^tem fj|*Jiii>ru The luntp gravel* and d.iyx made it an ea*y 
ia«x TO luc lirdiaulk vtreair^ in lemovc rnnrninLn qiianiitio of ihc ciriti and In 
place* a iepch of more thjn eighn five icci na* rrmovol to tnake the sixty 
laiJca of k\'el ^trectt rrqiiircd in ihe b^fioeu lection. 

Stftttflc't growth VfXi filrkw at Arti. In trade wft« chieily lumber And Itih, 
hilt ihr cxnnin^ of thr railrncul in 1Sft4 wai the initlAtinn of 4 period of a«- 
fonitfaiojc KTowtli, In the txvrnty ^t^«l^ front 18^0 ihr aty gtrw h<nn tfatrc 
tbouMnd 10 ovct ciclity thoufaad> Thu waa 4 time ot the i^jcninf i4 one new 
Jvld after another- Fir»t it wu lumber and fuh, then Alaska and ibe Far 
Eait trade. In IR%. wifh the ditcovery of cold in Al^ktka and the feveriib 
rxif^r* to t\w Klondike in 18^7« tOiHourd by (he opemoji of the Nome and 
Paiihanlci repinn, SrAiiV« imiion envr 11 almcKi ■ monn|>^ly in rhcir trade^ 
ll wct live IuuEiaI outfiainc ceiilci util likrwiwc Uie port of entry lot the 
cold, lufs. mi\ fish oi the new land*. 

Tlir Fjtr Ktst trade for Seaitle tiee^tn altCLit IS96 urJih the e«iabli^ifient 
ai a fceamihjp hue to the Orirri. SeaEcIe tvj|J« fxrit rank rjii the PiuirK Coa:il 
in foreien imftort) of raw rlk. tea. and ^ber. while it exparis canned f^sh. Iron- 
Vp-are. lumber, and eool. 'Ilie foreign trade ha« s'^ywn from 15 million to 56 
million dollars (1914). The domeiTie rrade for 1914 wstt nearly 50 million 
do1}ftf4, one third ai which wa< Al^^an. The hiiildinif of TailTofld^ in Aluka 
vrill further ^tJmukie thh trade »nd the Panama Cmni >s fumtfthinc a more 
diitci ami cheaper shlppiDfi route fur products from Seattle. 

Sntile^ chief XMri is ir» harbor; ti i« tt typical port city and younc sa il 
u. tanki nlKth ainuni: the puilit of thib couiltiy. Its advantageous position, al 
the '"breiik in tmn^pottation" on the *horte»t trade Ime between our euiem 
«taie« and rhe eotinrriei of the Orient and Atuka, hia been the eontrollme 
factor in iti develcpmeni. The followinj; table i« an attempt to give definite 
value to the variou* inffueneef that have Seen rontribiitinK factoti tn Seattle'* 
ffvnrih: 

Pfr Ctni 

1. CocDtnerCial reKOuTee» of it» tributary lands 20 

(Almka, Kar t~2Jt and the Ptiget Sound region) 

2. Water ir;tnsport:ition and imple dodtij^e 11 

{ peep uater hartmr and muninpa] dock»l 

3. Geoeraphic^l Imaiinn and nd\ania£c» of shorter routes IS 

iStrateiric trjidc point cm Puiret Sound Afid C4i the *harte»t line 
between the Orient and the £a&eern $tate»} 
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4. Railn^aJ cunnrcTiom ani! Hfvoi ttimp^tin^ line* 15 

5^ Climaiic condiiiom oi iug^ v^'n^A^ uid ittnpcniurca ID 

6. CliirKicr of oiiuftt— "l>ic Snnie Spirit" 8 

7. To^oer«ph> Ami future am inr rcpMUwn oi trade tod thipptnf « , . , 7 

S- Agr of cit)' M)d futrounding counfn^ ... ... 6 

9. PrvviotM nxt of growth ....... 6 

Total 100 

Sraitk ii A ftmn^ city thit ha« ibmir fnoed in prriod of vncnc vi^rmA 
srowtli and iti iutuit incmj« will bf tlowvr. Il is more ttion pouible tliai the 
procni limr i« ooc of ihcjic fulir* ihar frcquenily occur in dt>c* (lii( hare hsd 
A Tery recxnt vigorous gro^ih. In 1*^10 Sc4tfl? ww the iwcnty-firni dcy in 
pofHiUtion u»d irt an efitimite iwiied in July, 1915, it wm rankfd u cKc ain«- 
icenth ciif . Thi« vra» bji«ed entirely u^nn tb« ntr of inirrefttc previoiK to |9I0 
which rhe wn'irr brliVvn it miifh mo Tii^h kir rltp prnfttf times. 

Spokane 

Spol:u>e, the Mcon^ city of the stnce, btsaa with i Mw-mfll ftnd three 
nien in IS72. The Indian* recattM xht (%\h oi th« Spok8i»f Rivet xt ctie 
manifstatioria r>f thr V.vl\ Spirit, biir the wUitt men readHf perceived thHr 
vjllue for wMtei power whirh it i)je preieni hoii^ of the city'* indiiKiritl 
stRngth. The growth wu Btulual uniil l£8V vrhich wi* thf yenr ol tfae 
duicovef>' of tlir rich Conir d'Alcne minct a itw niiln 10 the r.tfi^^jirii. I^lsict 
the optning o» these mine?, the cii>''* Er*"*'th W been vijtofous. rt'en the Ah- 
atteroofi fire of 1890 hi£ only a mnmeovary eheck, and the cit> in 1915 h»A 
an ntimiied popiiUrton of 142.'^fk. In rare of f^nowth for the \nvt decade ik 
only uli^tlv Inwei lUnn that of Sranle, Spatare a h lumber miier rlial 
drawl iti linibrr fmm the iatt%rt to the nntili uiti the eajii. It h<ui many lec* 
ondary induftric^ that depend upon thh lunthrr ^uppiy and cheap power. South 
and wf9C of Spuknnr, the ferfil^ .ind level lava pl:iteaii land}! are the Eiain 
l^ld« that supply the wheat for flour iniKini: ihai rank^ second in the indni- 
triei of rhi» ^'Minneapoli* of the We*t." The industrial interwt* of vthkh 
^XHikunt ts a tenter ire mi different from x\ta/e i»f the Punet -Sumd rcKinn that 
the lUtr nRluriill) dividei into twu politfuil pArcie^t in direct ruponce to thcwe 
two phyiiotiTaphic regions that flrr rcipecifvcly e**t and »vc« of the Ca^cadcf. 
Spokane i» the center of tlic Inhind Empire and it i4 of interr^t to note in tliis 
conneciion ihar m hte « 1907 it wa* leriouvly proposed to make thi» region 
« itate, Kivinn It the name of Lincoln 

I'aconuk ow?« much to a icroup of railroad pronwccn who cave tlie dty 
tinuncijiJ and irantponation advantai^ «a a »timu]u» to a {growth ikat nichc 
have been |;realcr tiad their «ente ai geographical locatrin bern keener. In 
1873 thi$i town of three hundred people wa« «clecied as the nttem trrmrflBi 
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vi i\x Norilirm Pacific RallrnaMl. Tlic ra3n»d pniiTiotrn punrhurd »oine 
thiec ihounnd xm a( l^ml unil coninilnl nrjirlx ihirtFrn Uii>u»nd itcro 
th« furrouii'Jinz linH. I'hc city wim pUiwcd ac itic h«id of CMnmerKC- 
ment Riyj vut minis wptc ip«m in builline Jrfwt, warchoiiW«. dockc, mv) K^ 
[Mif (hops. Tlir city hj» had it$ rni»t npM (rnswth sine* it hu bfffi rvachfd 
Off connpcttng riilfoad an4 itf«imhlp lim-s. Th^ city 14 on a p«nimi.iU iiFind- 
Ing betwtcn CuninTcnunienT B*y and rlie N4rrti«i i>i Pmttt StMjrd. Where 
the P»r^[up River ^nrcm Comitioiccmr^l hiy \n the nnriHiNUicm pun ai rhc 
dtVt th« pfffcat n^EciuivT ^[i>pin£ inirrcic» had xhtit origin. The prcvicnt 
htrW" htt Jouncr^i miln ot wnlcr iro>ni And the city handlcf^ abotii fort>- ptr 
ctnc of the import ^n6 r%^t%n irndc of Pu^et Sotind TSr chief jnduttiial 
interest* :ire Tumherin^. llfTur milling :irkii nwac picltinft, Th« Hti,' had an «f* 
ticrutrd pDpuU:i<in m 1^)5 of 103.094, 

— - m 

INDUSTRIAL RBBOUROfiS OF WASH1KOT0H 

By H. K- Ben«in 

Univenity ci Wvhmtion 

ALXHOT7GH tlir ilatf of WafAnu^Mn \tav not dcvr1<j|>trd u ^tntt inani^ 
iactvieini: indii^irv It ncvrriliclr*^ pfjv>cw« tn abmiJancc of raw niatc- 
ridli ftnd LrcriAin other ndv.intAi?^ which jlic i]iii(]ur And vrhich £ivc protniM 
of cxtertHvc dcvclopn\eot in the future. Combined with a weftlth of natural 
VttCUrCtti ihc fiatr contains a variety of t^cpcdinely valiiahle tccondiry fOfl- 
ditfons. lucb ai the equable climrttf nf rhr- rtiavt, nf"T hjirh^jrs contitriititifE * 
gateway for cmtimt^n-T unth Alaika and ihr Ortent, a ropuur^ph^ yieldicip: mur- 
nmiis wnifT pmvrr, tocrfli'^i vviih KrcHt *ccnic bcttuty. h w of intcrrw to con- 
sider thcv vnrtOLiK factory At firlcii. for piMtsthlc devi^F<»pmcnt. 

PxKS£NT [NDtSTIttAL DtVHLOrMEST 

Aceordrng to rhe it^re* of the \iiX census the variouii Indufttne* of the 
»l>tf pfoducr mmtnoditii^ valued M over .V^O millinn dollHn ant>ud])'. Of 

:h AfnotJiit Ahoiii one-ihitd coii?ilsU of Aericulttiral pioiJiiCEt diitribuTcd u 

jllovn : 

Grtin $ 78.927,OSJ 

Donie*tft Aflimalt , injW.?t46 

DaiT> Pfoducw fi746.iHl 

^et 4 J 1 1 ,000 

Orcl»ird Fruitt 4^74,000 

Girien Tnick ; 3,0[XJ.D00 

ScoaII Fniitt W,(WO 



Total AdTicultural Prtiriijcw $110,448.85^ 
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Th^ foul Anttuil vjiltw Df all rnviufKtuivd pnuliiCtf k vfpoftcd at 
£220.746,000, itpnwntmK a m^tal of $222,261,000 wid rmployiae fiO.MS 
pcrMQA. Apptcoctnuttly 40 per ctni oi the mnnuFiciured products caiuUi ol 
Ivmber and mlicr l<ire« pr^oco. <uid chl* oMi^tiEutcf the lars^i irxlufiry ol 
the »tait. Other numufocfund product* tacluJe Hour nuU and c^uV mill 
producit. flaughicr h«uK>r pnoducu, carnifd or prarrt^ fruiN. m^att, fnh, 
ctr.; foundry and tnaKihiw ihop producti. butler, clwrif. cooJrnMrJ nulk, ccc: 
caody. cracker*, pkklex bakinfc puwdcr* and otbrr food |tTodi>ci»: bTtxiciu. 
cordage, trunk*. vrool«n gDodi, Jtwclrr* and othtr houieboU commndiiic*. 

A WTvcy of tbciCattS rcwuEcr? *\tav.-y, that e<i many cvrtodljr a fractional 
utiU£ation is oiiidc oi th« available raw matcriab and ilui nDanufaccurioB 
operation* ore capable of coiMidernble e^panfion- A br'tet dificwion of some 
oi these poaiibititiei will be given. 

FodlCftT PtODUCTS 

With nearly 400 billion board feer o? tiandine timber ^nd an annud 
CUT of flbotit 4 btllion fr«c it n-oiiM £<em ihit ibr lumber indutcrry n-i|] safety 
Ibm for a cenmri'. In faot with a sunr and corWTr\jctive potjcj- of rrforf^ta- 
[iwi oi ncnv-atcricutiurd Luid tlicir \> rcawn lu believe that thr Itunbtr ii»diiib- 
trr v^li be permanent. 

In the nunu facto riQB of lumber, in loGKinK and in land ctearinz oper*- 
liont a gnnt n-aate of wood is new occurnne^ The qiianiicj of wood cur h 
two or more timet tts nrrar a^ rhe luniibrr arniflUy producrd. While «nfiie of 
ibia j» tited foT fuel, mach of It ntay be regarvlrd as vtAic and ir aciually 
bumed ill ordn lo |£rt rid oi il. In llic inanufjicliirT of lumber ca^li year ibe 
tvaatc vrood ii laid to approximate roochly 500,000 cOTd5 t>i iacxiins v^titc 
left in the wood^ 900,000 cord« of MvnnilL slabs, and 1.00<:i.000 toiu of 
sawdust GnphicAlly it repre«ent« when cm law um% of cofdwood dinun- 
tion« and then piled, a wall of wood 3000 milefi in lenQtb, 4 fcr In wMth, 
and 4 fret la heiKhi. 

From the expenrnccs of thia and other countries where vkfiCi utili£4iion 
b practiced, it is apparent that an opportunttr exists for ihr establishment of 
sccondOT)' indutlriei which will use tliii waste wood aa raw material. fiWt 
minouc woodt yfvld by diitilbtion, turp^ntme. tar. rostn and chaicoal; the 
bark of rh<< hemlock h rich in unnin; cawduti can be convened int^ alcohol; 
flnd wood pulp CW1 be made from niany spev^irs. Power in fr^ai qiMntttits 
call he cheaply obtained from thia wa^te by means of ens producers or vteam 
turbines. 

FtRTfLlSEU 

The fertiliirer remurcei of thr «taic are almost of equal trnporniKe wiib 
its fomc produas. Front the water? of Pu^et Sound about one-fourth of the 
fisheries products of the Pacific CoAsr arc obtained. From the canneries ouy 
be obtained laror quantitie* of fish offal which may "vrve ** a raw Riaterid 
for ritrogencout feniliT*r and frw #j*h oil. Tt is e^matnl that <i I«<f 
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$SOjOOO worth of vrxsu mi{(ht anruiUy be aold to iertilizer ploflu wludi tn 
Eum vrtil pfoduor femli?^ inacrri«|g Rnd oil wonk inor* tlun S20O,O00» 
FloailnR upon thr«r sanir warrr^ an? th« fitrat brtk of ttir i^'int Mp or wa 
wcc^v Tlioc luvc been mnppctl bv iIk Ijititcil Siaeck Buruu ot SoU». uid, 
■CGordine to ttic sunn', the k«lp beds of Pitffct Sound prnducr anrujalLy SOO,* 
OGO tOiK from ivhicb may be rxcrncrcd I6>00(l lorn ot ^iii»i*jin cMor-ide. fn 
coAMCtioa vl^ iht Mp btd* oi tbr ncirth PxciHc on thi^ ik'Htfm cn^ul of 
Amfrim, mort than tM'icc a« much pofath may b» eietractfd u !< nnnuilljr 
tmpontfl in noimul ifmri from Orrni:iny. 

Rcvcni tnvciliEaiion^ iZlow thai pht^iilutc rock m^y bt lonvcried into 
Mluble form* rhroneh ihr agency of tfic doctric current. The Inrce depotiu 
of pboephAic rocks in Jdiho ond the <hr«p wucer power ni WA»hjnetoii with 
tec abundance of coal and limc^tooe offer j'avoraSJc f;;clliti« fir rrif- m.tnuF^^ 
rure of phmpfiat^ feniHepr oiatfriaT. In the manufacture of nlmtti vr'ith our 
cfieoqi wurer piiwer ind of mfier nitrugeneoui fertiti/em fratn fl^H w:bte: of 
poU^ from kelp; and of phosplu:r(, the Mate i>f Wd-^hlngton will event jolly 
develop a. Ur^c induitry. 

Powni 

In the OMt. the in(Ii]«rrtat wcHare of a community vri^ dependent upon 
it5 nC8nie» 10 a coal depo^rr, hue in rhe Nonhwe«t cnal hat compeiiror^ in t!ie 
(■real quAnritic^ of oil from California and the el(^Tfic-»l power ol m cnouii' 
tain itreuiTi« The total an'Ailable coal *rtipply oi WasHmernfi k lOvrpuccd tx 
20,000.000,000 rooi and nearly 4,000.000 hjih are mined annually. 

From the moijntAin nueunu of OrriEon *iid Wa^hinilon -inil witbm 
CCOrtomic'al Trinsnif:c«on 10 our breer riTiei on tjdt: waicr mnv be generated at 
kail onr-fifth of the ftvai}ahle warri pon^rr rtf ihe Lnired !^tflte«, escluiive of 
Alaika. ft \^ kTiirrentlv M»ted th^t rWirkal ftou'er c^n be i^neratr^ at a troQl 
not e^L-vedioj^ $1.^0 per horsepower year, i\nis enihljns elwrtricjil power to be 
isacd in the nr;iMi»Tiinent of eEecirochemiiiLl lodastrieH »uch u ilie producElun 
of oxygen, rhlorine, blcaiilunz powder, peroxide, nitrates, etc 

AcucutruKB 

Aitncnlturr i* yrt a dormant, vindevrUped indLHtn'. I-na than 10 per 
cent oi the i^eultural land of Waihingfon hiiu berr> improved and uiiliied 
for tiTintlmre- Nfore than 2,^00,000 acrr« of lo(CK<^d'ofT land of atziicultural 
diHiacrer rmiain imilr^red and idle. TlxU h ine chletlv Ut the hlsh co*t of 
deirine the IatiJ of stumps and dctrti* left hi the I^icer. In centra] and casl- 
ern Wmhintton the problem ha» been dlftercnl. Instead oi tht juoRtc the 
de»ert mu^t beovefcomc. Irrication h» traniforincd larcr areas mto i>reh3rd« 
and me^idon-i of jreat beaut)- and produ<tivenc«. Bur even there rut of 
2,0f)O,E)f)l) acrei of Errignble land not more than 25% has thus far been re- 
ef aj med- 
iae ureency of a more Siehly developed fnonufacturing inda«tr> may 
be iUustrated \vy citin£ a afnefle instance of the dependence of Seattle upon out- 
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fide Mtutca to mppLr cKe lucds of ii» p^opk. In tbb cit^ mf ^HIjOOO popula- 
tion, durififi: t)K pMT vc4r, 7.2(t7 otn oJ vctviablo and tn^itw vrrrc thippcd 
lEito thr dry* lliu i» tquivtdcitt to x ctrlond lor fTtr>' w^«n Umilirs. Of 
ihn^ million f»ckig«t aiking up the tot^l rMvipti st miltkin At\A a qtianer 
canif froii: ouTtidc tbr statr. Four rrii»raiiliD«i(iJ railwii}' tior* ^d wcty- 
foiir warrT linf* irnnrr Searilr anit Hrinp thdt carjrnr* Uit <trtcrihuTion. 

/a roiTf/iir/iflJt. if ane IoqIck forwird with prophetic vii\f4i to lh< indue- 
trial devftnpmtnr hr will trr a grr^r dAiry inilii^iry fmrrnrd in rhr humid 
melons i>i ?iitri ^fiHni ami iJir Coot^t; & crr*i Ji^rrsifiH farming ini!»mr>': 
tfuit And cTAJn (C^vtii^K iTi the central and cAiicni poiiiixii uf ilie itatc: jntd 
fnctoric* with thtir nultitudc« of workre* utiljzinf: nsturr's *tort» wid bar' 
ne«unjE the Utent power of her wondtrfti) mountoin Mreajnt- 

7*Jff Mmtr^ fUsfNircri arc titattd m a speoal artklc. p. 345, 



THn SPOKAHX COUNTRY; ITS INDUSTRIES AHD CITIEB 
By J K. Hudiaj^an 

Dqwttment of Grofirapliy 
Staic Normal School, C1icnc>-, WjnhEneton 

TH1: Spukdrie Cuuriry m WiisJiin^tton i» thai purtion uf ihc iXMr cHM of 
the CaK^cJf Moimiititis. ft irKhidc^ topographically the Columbia Ldva 
Pbtctii, the Okinocnn Mi^hUnd in the north and the Blue Mountain* lo 
the (outh-cflit- Here wv have the noted wheat seciiomi, the Hi^ Hw6 and 
the Palouse, the JE^neral fannirg ana in the »u^tithern part known at the Watbl 
WsTIn rniiniry, and ihr I'ruit ^fciiofti, the Vatima utid WVnarthrr Valine in 
the western part- 

TJje Spokiitw Country wast pTOtioiintTd by early ttiivtiers a% a '^rca>on 
kinfit to he thr home <ti civilir^d man.'* Nnw ncnily ^nc-hftU milljon |>copk 
inhabit the portion cf the Spolcanc Country which h m Wiu^in^ton aloM. 
In rh)« reginn we find (Ome of the richtST and mmr productive ai^ric^tlturaJ 
land in the United States, 

HiiTORV 

The ratly tmvHers alreailx mentinneid. bajxd their rpinion on the a(v 
parent wmchWnes^ ef the area ai>d ihe <ieemini£ly liifbt rainfall. Tn 1S53, 
General Sic^en^ Mated that there were setrral "«rcichc» of caitem Wji^ 
infEton which invited settlement/' The dirtcovtrv of fiold in the rcfftotf lA 
1855 attraeied attention, 'i'hc military settlement ot }S% near the Wliit- 
man »ettlcinent of 1836 in Walla Walla Cnunty inelLdcd a few utd«r». 
Walla Walla C<niniy had 1^00 u'hife people tn 1860. 

In 1S58. Spnicftnc County wn« crcAtcd W the tcrritorUI kpflatuit:. It 
includcfl all land weft of the Rvcky Mountaina, eait <'i the Colticnliia River 
and north of ihc Kiuke River. The admiatioei of Ore^rwf 3» a uatir in 
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1860 ld< all nf wniih Id^Hci, and pnm of wF«««Tn Monrana and Wyooi- 
ins fn Spnltane County. 

Thf Sp^onc Counts- « defined w» abolished in 1964 auid the ttrntory 
wof inoexed to Stcv^m Ctiunty. lliifl hdd uniil 187^ when ft wax Qgain 
formed and rhe coiint>^ imu was tcmponirii)^ IctoEcd at Spokane FrIU «rhidi 
in 1887 wxi madr tSr prrmanrnt coiinry srar 

Eflsiern W^^limuicin hi^ a i^reat dni of waiev powfr of u'hi<:h fhf Ut^r 
portion ib under clupcd. One i>f llic bni developed Aiotf is that of ihc 
Spokane River which diair& an area cf rouchly 6J0O0 Kiuare miles, but nearly 
direeUiurths ot it n in Idaho, The area tcat'liei In the Bitter Root Mouniaim 
and ineludeK all of the tnbutarie£ of Lalce Coeur d'Alene for it ii thit bke 
that hat for it« ouiImt the Spokane KWfir. In n di^tAnre of IOi'p mi]p« Spokanr 
Riiei hat a fall of 1280 f«r, 1.10 feet of t1ii% beinc in the citj of S[j(ikatie: 
the power h» betn <ievcbpcil br the Wa»hini:ton Water Power Company, 
Thuy have fuUy developed 87,000 horsepower, have developed bur not fully 
equipped i,!,LXX* horsepower and have 25,000 horsepower entirely undevelupcd 
makins in all 145.000 horsepower from th(( river 'Iliifl power iii used in the 
dry of Spokane far rieriric niJiwayii. lighrina, nnd fiimithinK power to J 
large number of fa^ronc* 7"lir i:onipany al^o furnishes power i^^ cilic* and 
covrm in a r«diu» of 75 to 100 tnllc* In ihe Inland Empire. The power Ma- 
tions of the company «re tocattd at Little Falls and Lone L^ke, oo: very far 
from the rnoutS of tfie nver, at Spokane* and at Post Falls near Coeur d'Alene 
city. 

Other impi^rtant projecta which ha-vr »-feat possibihties m water power 
production are (I) that of thi^ Pend Oreille River where a maxioium esti- 
mate ftf 11f>,00i> hnr^power is made. (31 ir Chelan Cmmtt', an w^jal eflti- 
mare of tHirsrpuwri from the Chclin Rivrr, Kntiar River, and Columbia 
Riier. (3) in Ftankb'n County from the Snake and Colun^bu rtven* The 
Print TaT>iii) in the Columbia River have poMbiliticft of ncarlv half a mil' 
lion ftarsepuwfr. 

CfTteti PrfiJtttthn, — In a report made by R- D, Jarboe. diicf crain in- 
«pecior oi this state, practiealTy ^veryorK ot the twenty counties of Kaftem 
WA^hmgfon '\t, mentioned m. having a vheat yield for thr pnat ytar. In this 
report of Wanhinfiton't 50,000 ,000-bui6hel wheat crop, hr staicn that "not only 
has it proved the larfie^. but of lEnod qtjality— corn ratted with the bidly dam* 
ajpd conditions of ihe f£rain crop In almmt cvciy 4eciion of the United Stato," 

A iciTiiirkablr feature of wheat production in thJs a^atc t» its snull fluc- 
tuation from vear to >'eaT in total ykM. 
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The T^tei Whwat Pn^duiH^n 

1^,000.000 btt. 19U 
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..S5,000/W0 bu, 

^n.if *^ooo bu. 



The diu :dt |9|5 Aft trooi the report mudc \n' Mt, Jartxw, tli« other* 
Ironi ih« >«ar boc4 ot ^l^c Drpanmtnt oi Acncultiirt* 

Thf tPii j'Oir avCTa);^ jictJ pet acre lor ""jotrr wh<Bf U 26.1 bushd*. 
and ior swm&rr ijHirat b 19.6. Thnr pftdt li^d anjr oj thr oibt^r tn^t^rtanr 
whmc produdng tTaiek 

GftAiN GRomMO Regions 

TKf firsf imponant eraio producini; «Tea k ihe Pnl^i^ rouMrr cmter- 
loii m WHtttman County. Thi* <oHnty alone in 19|5 r»roducH w** \\r 
000.000 bvishdi of wb»t ind 4.000,000 bu<Jirti of oin ml bJtrlej, tV 
yifld cf winifi whot in iliu Motion <« from 30 tn 60 bmhfl* per vrr. Tltc 
ralnfftll rancfi in ihU counry ftom 21.03 m<ltc> on the «»i s\^t to 17,22 
inche« tn the wMt The «oi! b «oUtn uid ls b v^ry fine iKuittk loun. Spokait^ 
Counn* ncirth of Whirmin CoimTj wirh (ttntlAf cO(wliiion« of »aJl uxl rainf^dl 
pnKluccf 2,fX)f»,0CO bnihrU i>f wVm- 

A much larger area ui tliat known as the Dig Bcfid which incltida ihai 
portion touth and «flM of rhf Columbia RIvrr En ihc bend of that tivcf, TM* 
area conuin« the cnuniicf oi Lincoln, ;X<JaRTs Grants and 1,)0(jcla?i arid al- 
Eo^thrr produced 2O,O0f),O0O bu*h«U ■>* wheal thi* yt^x. FrariUin County 
borrlrrin;; rhe «rctfon en the sr»ith iiddrd another milUon buthela to the total 
protitLi;Tiii[i <\{ thr Ktirr. Coit>pantiveIy a lar^Ev Mmi U Inrlud^J fn the Btg 
Bend rceioE]- nearly rme^ixih oi the aitji oi the !>lace, yet the yield per acre 
i» not Ur^e on Account of the liffhc minfalL The rninfal! in iHc northern and 
cajiiern port of the belt h ciifthtiv abav« 15 inchet but in the toulhrm porhon, 
it U lew than 10 inchcft. 

Another area nuth nf the !^nake River inrludinjt the coitirriet of Walla 
Willa, CiJunibii, Garlreld* Ami A^tln. alihou^ only twoAfiht ibr area of 
the IJie Bcrtd. !a*t year pro<Iiiccd 10,000,000 bushels of grain. The *oi] ni 
certain parts rtf«mblcs th^t of the Patou«c and the raJntaQ \i at'.ui the same, 

Pniit Proilutmn. — '["here art tcveral Irri^aini jiTcaA thai bavc oatioflal 
rcputfltjon ior the Iriiit produced. One of three Arcw b in Chc1«n County 
where pTjicticalK 35,000 n<if^ jtre pUnted to apples; another «eciion, Yakima 
County, t^Mpped in |9;4 over tfiree million boxef ol apple*, one-half million 
boKei of peaT). and one mHljon boxet of peache*. Other fniit arev are found 
in Sjy>binr. 01canu|iiin> anti Walla Walb countieii. Brnton CouAtT ^ rMted 
for il» small fruit. 
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Spelfanr, populA^kin. 1^10, fO4,402; C- S^ C^nsu^ bureau nfimnte ui 
1915, 14?,1^0, hu haJ 1 piirnomcml erowili. The Inst »c<dnncnt wv tnikAc 
in 1870. The populaijoti b 4 Imk nioic than tcci yean haJ gfcwn to 15IM) 
and m twenty rear* l^^M 20,0^0. The citv in 1880 waa riiiicd by ■ Rn: thae 
destroyed ibirt} -two blocks iti the b«ut o( the di}^ 

A recent vrnter five* thr cAMte for SpoksmeN dn'dopn>mt ta ihc falU dUHl 
the wheftt prodnciiofi in xhc Pnloufc tnc Die Brnd. Ti^ these two ciii9«« 
oiwt u/itkubiedly be added a ihird, nftmdy its pfx^tion in reftrencc lo nattiraJ 
fOUMS for riilrnaiis to thr coa«- S|>ok*ie It (inly the entrsmcr tc^ thf «at* 
from the east, Tw^ n»trir»! wnjn for apfiTOJirh are powiKle ni^d arr iivif . One 
ii on the noiili by the ttu> af Clitrk?i foik ot ttie Colunitrid, LoLr Pmd Orcllk 
and chea acrosi tc the Spokmie R»er. T^ii route U incd by the Northern 
Pan*ie taitirirtd. Anothrr roiitr i* br the war o* the Kootenm River, tlicncc to 
Lxk.r Pcnd Dmilr and to the little Spokane River; uicd by the Gieai Nanh^ 
tm. Orher road*, namely thr O. W. K, R. and Nh Cow, and ChicaiED, Mil- 
wxukee and St. Paul enter hj- »»ay <*f rrihitarie* of tbe Spokane Rfver to Lake 
Cocni d'AInic- WilJj one exu-ptiirti ihe Er&n«.uH(MiniUil Ijiic? liMit' >p(jk;i;:e 
BOinE wcstvirard by way of Jlan^man (Litah) creek and Manhal t^Anytm br 
way ot Llteney. Jn a diatance of tiKteen mil^ an a^eeni ot 40U Icei it m&de 
and the railroadi; reach (he plateau ^vherc the elevation i« near 24*Jc> teM. 

The rran«[>DrraiLon facilitif^ of Spokane »re fKcellenn In addition to 
ihe live iranHonimentfd \'tT\rs. there are [mportam branch linr^ mdlatiri; ro 
all pans of the Inland Empire- There ait alw two clrctik line* hiving an 
interurban «r«(cin of 213 mflei* 

The- following quctation from a letier received from the InduitriaJ J>e 
partnienr of ihe Chamber of Commerce of Spokane inilkaici thr* impcirranfc 
of Spftkjxnr Indiisiriall);: *'A careful e«nmare placrd on the aniouni of the 
frei'ehf hilU fa $l.3&5.000 monthly: this male» a total of $16,620,000 per 
year, rici(ht charE?c» proKibly rcpicsem on tui avcratt 30 to 35 per cent of 
tbc value of the coodi. 90 that on a 30 pre cent buis. the value of thoc ahtp- 
mmtft would he ?55,400.000. We have three flour mills here, the Centennial 
Flour Mill, the Spokine Floor Mill and the Portland Flour Mill. The 
rombined ourput would br apprnximately 550,OOD barrrh per year while the 
Centennial ^fiU mak(« in addiiion a line oi irereaU* the nuTpui of which 
would probably run 120,000 barrek per year. Of the many tlsw m\]U in thb 
country wc Sa^'e only h*o in Spokane, Wc do not bnve «iy fij^urei on those 
outiide, but the Phoenix Lumber Co. of thii city has an output of approxi- 
mately S450,OIJf' per j'enr while the McGoldnck Lumber CompanyV output 
h ahour fSOO.OOO prr year. Wr- Hhvt in all linr* ahcniT 2W mnnufvnirini; 
firms in this cixy, Thr ^-ipital invested, including (hp public service eorpora- 
liona. D $50,926,000. Tht number of opcratrvca a about 10.000. the annoal 
wai^e. $8,104,174 an^ the Annual prodtiet4 uf the^ fACtones about $50,000.' 
000, One of our factotiei of which wc are particularly proud 1% the Inland 
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Empifi? Fap«r XfilL Thf« concern vm rtiabllthrd Ucn flbouc four ftJtrt %fp> 
aitij i(* iqiaI oLiipin for ihr iir»i y(«r ^*« #150,0(h), DiuiniE llir |)aM >ciir, iti 
|xt>'T<T]| ^AA ^15i>.0(>0 And the fiuipui vi^ (nrr £1,20(^000, Hicv urc shippinc 
their products ov« i «i<ic trrrilori"; m !"«» all ot the »Ulci of t!i* norHiwo*. 
as f»r east u ■ll«rt^-ina anil Ltjii and n* fir vouth ut> Lo» Angelev, CaJilorni^ 
In additwn tlwy m doing «omf exponins to th« Kavniiui Ulaniit." 

^n/Ztf IfW/j, I9J64 in 1910; V, & c^tiouie, 1915, 24203, i% located 
tn nn xna noted for its z^eral fAnnins prcditcc. It lie* coutli of ibe Soai:e 
l^iver and infTude« ^octir ni (he bcti farmt nf rhr «<tire. The ctsmmerciAJ club 
fiimKhn Ehr foTlowtne data of ptoduce shipped from Walla WmIU ^uf- 
m« 1915; 

Onionf 200,000 ttck« 

Ai^xrac^ ....250 Uiiu 

Rhubafb - SOO tons 

Beaitt ICK) tons 

C«bb««e SOO ions 

Grtitn Pejn . SO w^n* 

Tomitofj . , . . ino tons 

PomiQcs, carrm*, vpinacH, aih] oiher e^rdco :(iulT lo the vaIi*c of apt^rox' 
imfttcly !$]00,001i< 'Vh.h ^oc« not include the zn^in received in the city 
warehou«e4. Mwittfuturint; nmoiinti annually lr> $3,000,000. Whitniin 
College, uiie ai The older educatiuriAl irt«trtutton« of th« ttite it located here. 
Nttrih Yakims, (14.0S2: 1915, 19.»I4), Locaied on th* Yiinii Riirr. 
It U the cpnrrr nf ;iii impnruni irriipiteri «errion nf thr ture. It hasi gocid nil- 
way f^ciliiiri hfiiic wived b> the Nonhcm Pacillt ainl the Orceni>-WiiliiQC> 
lines* It ha» »everd tntpottanc mAnufjteiurine ptants amone then beioft 
lOur milis, creamericf nnd tumbci produect mtlU. Th« Washtncton State 
Agneuttur:)! fair is held here AJinuatly. 

Eihnthurz, 4,209, a citK cwrthwwl of North Vaicima on the Yakicu 
River* it alto «urrounded b>- a Urge acreOiKe of irrigated land. It i» located on 
the main lines of the Northrrn Podftc and the Chicajco, Milwaukee and St. 
Patil railrondt, Several rrfamrrie^, ii»-r» flour milU afid a nuinhrr nf nihrf 
entrrtiriBeA ntdke it aii iinpDrcant city- One of the stale normal schools u 
located at HlknsiburiE. 

H'tnetrhfr, 4>050. !« located on the «esr sidr of the Columbia Ri«-er ai 
the mmilh of the Wen;ilthrr wMch ftirni^ihc? an abundant supply u( waier 
for inieation. I'hc citv and »urroiindirfi counity it all one vaM orchard broken 
up into ten and tiventy acre iracti^ It it the larsete city on the l>rei>t Nonh- 
err l.inr hrnvem Spolcane and the atut. It it ahn the jtinctioo ol brtneb 
linrt north ard northeast anri t( rhe lowrr pnini of boa: cetvice on rhfi potrion 
of the Columbia. 

Cnihn. ll^?'. i< the county a««r ui Whitman Cnimty %r\ the henrt ni xht 
Paloufe. On account of the topography Aumundinjf Colfax it \*> not jn tm- 
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porlakiii thipptnc pOEni tar wheat in the coLint>', Ir is ih« tcrmiAil ct the 
Spokane 4nd Inland Kmpire elecuif lire and u: alto on ific main line of rK« 
Orfuon-Wn^hiniEicui R<iVmad ^rtA Nnviiption Co^ 

Pullman, 2,602, loc«rr<i al«o in ti^ PaIouk n nMvd mot; nJ ill [» iht 
home of the WMhingion Sutc Colle^:* And ifi one of rhe pUaMLni hoire diitt 
tti xhe Mitf, It It turToundrd by n rich af^culriind region. 

Dttyion, 2«389» is in the southern pirt <ti the itite m a county noted for 
itt cereal productkir^ Columbia «nd GirfieH counli^ produce morv barley 
ihui inj- t}fher iJfl:tion ftf thf iiair. Nfarty 4 tntUion hii*he!t of pain are 
marketed at Dayton annually. 

Patffi. 2,<1S3, neif the mouth of th^ Srike River on the Columbia, w an 
impomnr rranafioTtArior rrfitcT. Tt U a milroad crnirf and hat ^lui excrl- 
lenl k(e^iboa1 leivke *iiKT the ccnupleiion of the Ccltlu Qiiul. TlirojiEh thb 
it ha* chcip iraniportation ntf% for an Inland city* 

Ri/it'UU, 1,85*^, It tlir Iridini: i;riin market in Adxina Cminty, a eoiinty 
that rankR ihird m wheat timlucifon in the itate. A \zigt tlotirins mill oJ 
450 hflrreU d.vly capicrty. furni^hcK it« products ro Kuropc and the Orient 
and jrtstihts Rit*ville'» ?iloean, "* The Hread Basket of thr World." 

TV^cuj. 1,6?4> in ihc Palou^c country is a ihrivinz wheat maiket and rail* 
way center* 

Ptmrrtty. \fiQt5. A the ciHinry ^at c>f Giirfvld Countv and one of the 
priDcipAl ^hippinit puinta for whrai and barley In ihc »Uie. 

i^tfollrr, Ii54^, on thr Paluu^ Rivft, m^ iradinf center fiTt a Ur^ i^C' 
liixi. It tH pruvtJed niih t\^ii flutjt milU and a acairiery, 

Cohiitr. 1*512. county «cai of Steien^ Counrv. a rich acticultural ac- 
tion, h locRfcd in a vFidc poriicHi ol the Cnlvdie Rn-cr valley. The county 
hftS fevers! good mine^ in operAiion. hju Iatec depotit^ of m-irblr jtnd a taree 
amount of viand in p tJmber- 

Pr^istr, 1J?98, Hhd Kfnnrxi-ick. 1^219, the tcadfriK orntcr* in Benton 
County, are mrroundecl b>' -i I.irtre acreage of irrigated land. The >l<awberrr 
<rop in 1015 netted ihc roum f 10,000,000. 

Oatfn^rt. 1^29, rountv vat ot Lincoln Cnuiit>' in the Hi^ Uefld 's the 
reDttr of wheat shippinc in this county thnt rank« second in importaftce til 
ihftfite. 



FIELD COURSE IN GLACIER AND YELLOWSTONE PARKS 

i*rofe»or K- J, Saunders ol the Departmenr ot (jeolo^^ of the Univernty 
oi Wn*hin;£ton *i'[|| conduct a (tealoj^ical field courte in the ahoic named Na- 
tiorial Parfcf from Jitoe I*^ rn Jul> 28. The party will hr limited xct 30. 
C«4t $150 to ^180. For fanindftrs address Pri*fe«H>r Saundrrf. An exccrl- 
letii cippctiiumt; to uimhinc pltaAurcH iccrcation and the Jiio»t cITective kind 
of Z'Colot^vAi in»iruciion. 
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SOME OEOQRAPHIC mFLUBHOlll OP BUTKRK WASHIHOTOK 
IN RKLATTON TO AOEIOULTQBZ 

Br H. J. Lechner 
OrparrmrAi of Agrlcutivrt, EUeniburg State NomuL School 

THK 0tncf«Uy acccpiol tJra that WMhireton (ompnto two ilbtuict 
gvofzriphir tfctiom a onV rtlntiv*!?^ tnj*- The fl:fOfin(>hii! cti^fMcn In 
Eutrm WnHinjrtoo. «peciiUy »* tbey alfrct agrkulmrc, are About ^ maHnd 
tn K<iinr t:a«» u brtinyvn thcf two [niin piri« nf ilv nitr. Rainfall tnd ml 
in ihe impufUm inf iicnL-rt. [xit alniuilF ami lopozntphy too furlp in (Iricnviine 
ihc products ot difFcKni KaroiHK lit Kittitas Valley. «»Kt^ir>G> knuifn u 
tbc Upper Yakima, we -Arc cold that the hii^lier ftliJtude in comparboc to 
Yalkinu will ei-er ktt^ trmt-firowing frixri h*ti\^ oi fir^ importoncff oft an in^ 
^ttitry. Howevetn the u-iJe variation in fhe mjiI and lutiodl uiil the lv«£ in- 
temive imsation have m trwponint inAurnre fn prrventini cutrnEJve rediic 
tion in (ITT mf finna Eifid heme kreping mil the powttbtliif ot rxtrniive small 
ordurj trici plaminc. The Kiliita» Valley liinoihr ha>' a oi fim QiuUor be- 
cause of uniformly food weatber fot curing, »>d not becauK <>f soil wiafitMr 
fiort. Yakima Vkllei- prupfr produ<e4 lirif^r r)ii:tniiiie4 oi hay (alfalU), but 
the difference in «>il. tlie !ow*r ilittude, the more ititenstve irrigaiioa alt hare 
Ki influence in tnal:ing tliti primarily a fmil section^ 

E:vpericnce h» shown, however, that in Mme iocalitiev here topcvraphr 
ltft« had it» rnflkiencf in an ftcnciiltural adjustment bv eltminatin£ imix ix*y»- 
ine in the lo«-er tevcU cubject to alkali, and to confine peach f^mwinff to area* 
with 1 hettcr x\i dmirace iftd nnc to Eiib]cci to low «pnne ternpeniiuTvc. 
Lower Vjikirvii VHjIlry, rhe major portion of whieh h Brnton Cnunry, difhn 
agi\c\xUutil}y inrat (lie ollict it±iis of thi* Vallo beiaitibc of the luwrr alii- 
hide, lutd |]ecAU»« of the coarse uniy ^oil. — t)mc two aJw ctuHin: a higher 
Averaice ar^ntja! tempetoture. The»c are it)e influences which pat Kennewick 
in pctfifion to claim the enrlieit tuawberriet in the «tare. Ilie coarse Kaiidy 
Bcril warrni^ up iiuickly. hence the early tian of this; crop. In lh» county too 
wr fan, hrmute of the rrUrivrly hish air and an\ rrmpr-rarum, r^Hy hel'evr 
the ureal p[H^ibjli1lc^ m growing corn wlikb hive already been fully deniuii' 
vtrafcJ- T^e type oi soil »nd the wfnJ* al*o hare multrd m «>me adjuftt^ 
rtient amone iamien who have learned by experience the lo«tt* reiLlting; from 
blowiniE (Oils whrre Uriic areas of uncultivated eround are \fh exposed. A]> 
trrnarlne narrmv MA^ nf alfalfn and rulrivaied crop< are an ilbKcrstion of 
bow thi* has hren overcomr in a Rreat meainrr, Tbr entirr VaJcima, the 
Wfiialcbrr. mid Spukane %'allcya produce the major part of WashiJiirtonS ten 
to eleven million dollar apple crop> WalU Walla Cotint>v and rti'aU xc- 
tiooK on the Snake and Columbia nvera produce mcM of llic ranainiierH TIk 
many cuni^hiny day* of the i^TowinE vaton throuffhotit tbeie Bvctioo* are tlie 
itpjvorf^nt farfor, csi»mff the rtch coloring fh<r h w predormnanr in iIk 
state '4 applf crop- The low co« of producing rougliagc. the hav prirr^, and 
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hiffh prxc» oi d^Tj pndfjicts hire all cauffd ki incrcjMr hi clAir>«ie thnjui^h 
(he irhcitcd dbtnct*. 

Thr ii-A^w/ pri^iicinc arta, laToely becaui^ of difference in naofflll, 
coinprim two rather dittincc Ttpr« of drain iarmine. In ihr Dig Hrnd r^tntt^ 
parr« nf n<viTC«i, KlirLntai. nrnl WnlU Wilh ronnrifs and tbf bicKrf lir^U if 
tlv Irrtfidtrd tluukt^ llial i-<iri vtAV Irr uuicrnj. and ^licre thr nintdll uhijiU)' 
tf^io not rxccf^ 16 iiicht», crop) can be zrown only on alternate fcan. In 
tbe <yihcT fear« \hc land ii kit iallow, firit ro inve moiftture for die follovrutc 
crop; cecordp lo kill wecdi:; thtrd, to ttore up plant food. Careful observs- 
;ion <A chr dry land farminj ^tpent «hcw ihar even with the brtt mrt^odf of 
lilUcr onl) 70 pM rrnr of fhr I? ro IS inehrs of rafcififall in typifal area* of 
ihc Bii: Ocnd i^ari be inaJc to enter the ^il. D) <1eui jiihI r^ieJul »mimc^r 
fjdiovrinc 80 per cent of thii will still be ki ifie soil the ncjtt falL On ibU 
baii« about 1 inche* ot mintail ii in the loti nt fall leedme lime* or 14 tnchcv 
for the tivo ytxn.. Aj: no crop cnn ute ail moisture present we do not have 
nvtre rhan 12 or \% indiM in chb refrjon to be used by the ivbexi. Ob^erva- 
iiofi« h^vr aim shown tbat each of (he^r 12 to 13 inchrt will |>roitu(e abuui 3.3 
buihelv of '^miu maLini; a pvasibie yield oi .Id bni^iels pr:r acre uiidrr |3rapcr 
nuethod*. Thii \^ even excelled by »onic ol ihe bo! fjiTini in the Bi2 Bend 
ciHintry^ It it here that our wheat tarmet^ best heed agTiculiura] teacbintz, 
for they reolfi^ that the difference between c^refi^l and cnreleu work meajifi 
the difference hrrwren iucvm and failure, Hrre, at thrmjjEh^iit the entire 
wbr4l srction, ittr pc«^bi1itics of hijch yield lie fundamentally noc meiel/ in 
the qiulity of the wH* but in i\A hi^b moisture lioldlne cApadtj, wcl the fact 
that the rainfall coiuo in thf late fall, tbe winter, and carlr *pnns f»ea«n- 

The tn;ddle ncitern fainter has hatl its Iriini fh> faMiiin£ a *nund time 
when he CAme to gtow wheat in Wiihincion. becciuie here, with win:ei rea- 
son precipiution, the v>il mu^ he faltplnwed and made receptive io ibi« i^iy.9- 
lure, while in the raicidle wctt a large part of the moiEture supply comet in t^ 
([rowing vn&on. En the Palo^ite conniTy nnd soulhwe^rrrn Waihinizcon fall 
pV*wirtK it doubly nerevsary, Seiaii*e v>i the heavier ratn* wnd the vny rollrn^ 
character tif the land. It \\ iiol dillicult tu ?cr. ihenn llmt Wasblnj'tun dl>'- 
lond farming mcihodi are an effort, bv the best kno^vn meant, to adjuit acri- 
cullurc to ccoisraphk inHuenccs peculiar io the itate. In some ca»e« thesie 
effort* fiul, due to a toil that doe» not bold mcaifuTe, etpecinlly wbcn tbe laea- 
M>n b tiauflually windy. That i* mainly why even the bctt methods iome>- 
ttme< fail, with vrriin^ly imall ditTetcnce^ in rainfall j*nd wind. The wjil, 
poor in i>owcr lo Sitdd and sture iiioixmre. vi well ti the luw rainfall (below 
10 inchcA) both are influmcea delermininc the Itmils of »reu lit for wheat 
prOitiictiAn. 

In ibe Paloaie Country^ confttitutine mainly the Mhitherrt |3an of 
Spokane and nil of Whitman counties and »ouihviYftTem WaAhinicron, the 
aren south of the Snake Rivtr and t^\ of the low rsinfslL helt at PaKo, the 
tddilionnJ rainfall and difference in ^il are retponiible fi>t ruethodi o! larm- 
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ine iwcfl her*, dentine Rericulrurc has %hwrn rfint some CTOps cm t* rdM<d 
in ihtt ficction every yntr, Jifrd hmtt the introduction ot com* Md pcft»> and 
Other orop«, aiul rhercf<»n >l«o an incmw in Ijvntock production. Both £o 
moUrure hcildins capjicit^' anJ in nattiri! iVrtiliij- tWit *cll tc Linocvlled. 
Maintjiirii'ng u hii^li utarr oJ vlii^t pindutcian mimn« L^arHiil vivins nf rnnift< 
ture (b«Li Dot from one >-«&r lo annihcr v m ihc Um B<rnd), keeping down 
vreed^, ttnA Mtinz oi crops n* adjLinfft (o whcnt Kninine which wiU kerp up 
fcniliiy. Little Jtnd needs ro be leH idle^ primarily broiu^c oi the addi- 
tional 6 ra 8 iitchcf rainfall. Therefore, tarming i« more pTi>^table and Ivtd 
valiiet hLg;h«r. 

Weather cc«i^ition« amd tupoETsiphjr are alto tmporcant inilueviccs d^ 
tmnining hwtiiing tnethodi. Whereai in tDutliweftTem Wathirffion the 
hiniirr in hardly nern. it prrriomin;iir^ in ihr nnrrlirm Paloine rrprci, Um 
ihe binder fceniA neimsan because of tht t>rf«cn(e of dew^ in hfcr\e5i liinc and 
of the IcM unitorm rtpcntne. Ncvert as i» the CftK fnrtlicf bouth to the autt. 
do vre fu^d '*from headfr to ihmher'* hart-trftlini;, Hodrd crain n flacked 
here. The greater ui* of the ccmbined h*rve«er in the ttittre levei urea* is 
due to the ncevunty *>i keepir>fE the ipted vf the rnuchine a« unifonn nii poca- 
h\r. Hmi-n-rr, thU oifSriiltr ki< brrr p;inly nvrrrnmr hy nifuiiniE the 
niaiihincii try ilifTcrcnt pc^wei ihun xhn which dfau» ii ever thr fields. While 
innporiuii local inALicncc» of climatr and loiJ dtierminc adaptatiofi of varic- 
ties And t>pr* of whoat^ nowhere in ihc Unitrd Siat» ut the flon-«h«cieriQ|E 
cliib wheats fo popular. Thi» diaractenstic in *o cMmiiid here bccauw the 
climstte maku it poscihte f&r fannm cr vMcw wheat lo stand in the field 
!nn^ ^iffFt IT if drnd n'pr, and therefore m harvest c^aier nmu trith :he ««mr 
rquipnieni. 

Thr easrrm Wathinftnn r<iunn« bordrrinE Canada twimrtimrs tno*-n 
Ifr fhr 0\i*n\yj:An Hi'iifil «?»(]»*> OMTiiifi^r O'lnpaTiilivrlj littlr m rhr m^ ui de- 
veloped AUiEVuliurc. cKixpt in t)ir line uf *t<Kk raiMrig. Tcipoi;raphy ha ita 
MiflucTKe in tnnkini: agriculture here rather varied, E^ren in tfie toiiLI irri- 
liatpd valley* liiTinini: i* ra*>re diveriificd. The drvrl<jfcnrnt of njiturftj re- 
tourc«», hrETcr communiciiicint, aod the tctllins up 4>f lart^e Jircac of Land ftiW 
to hr lakrn. wiTI have ihrir influenee en scrinslnirr in thk rriEif^- 



Thirtccn couniics in eaiiem WashinstoOt in di«cricts dcaieiuitcd a« tbc 
Hie Hf^nd, ihe Polou«c and iht Walla WalU, i^eit and >omh of the city o1 
Spokane, pn>du<4cl, in \^09, a crop ol 25,095,000 bu^iels oi M-heat. 6,000,001} 
buih^U of oatt and 4,500,000 buaheli of bariey, hesidc* veveral million doUan' 
wttnh tii fruiiTi. re^iAJileit mid k'^i*™^^^ Wliftraan Jtmi Limviln I'^iuntir^ M all 
(a ihr Arra derioird lo giain, protlucintf l6.90(l.[XUi hu^hcU *ii nhcat> of wbidi 
8,M)0,O4)O is credited to Whitman county, which also hai fint pIa^t with 
),00i),000 bu»hel» of oaia. 
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THE PORT OF FUQET SOUITD 

Hy Aibcrt C Hew 

Deparrnicnt i» GcO£rAphf> Sutc Nomu! School. UeUincliJLni. Wuh, 

THE Purr o1 Pugci Sound, which inducfM »\\ tht ctttM itound rfa^ So^nd, 
vurpawen all MhcT Tndiic Cu^nt iitiru nf thr l.'iiitecl Stuns in ihtf vnluinc 
oi lO coomicrtc. nuikln^ ncjt aflcr New ^'t>rk. New Orlcjin>> RomoRh Phila- 
ddphia, imd (Jjlvc?.inr, m ihr onicr niuncd, 'J^ti is d*ic nni mcTcty lo iher im* 
mm»c QuiAiicy of foreign a/id domoi^iic j;oad& which naturallv psttAcs ihrough 
ih# citic* ©f Scark and Tacoma, *n roiJic to tSt On>rn or thr *aMCTn stales 
but TO tlw[r pfcuiiar aJvwmgu over «ofn« of the <iti<n row Tanking hij^li^r in 
tli« abuvc Ibl. Nrarty all the cities indudcd in tlic Port prntcme* nat wily 
jfrtAt naiural tad asriculiural rc?BQurca, as y«i hur partially develo^nJ. but 
ihoc irc Jillicd with lar^t i^d npidlv incTatein^ nianutaclurinz ir<crt*U. 
Thvi ItLit LK mAdp pofi^ible tioi only by the cicicnflivr nfishboring cool iield» and 
ch«^ fuel 0)1 from CflJiforaifl> but morr esprcially 1>>' thp urliizatton of ihe 
ad;actnt mountiift torrmis artJ iit^trrfa]!* for (he drvHopnifni oi flrcirtc 
puvra. Thih h here produced in huth iiudjiitty and at ui Um- a aiHt ju to 
iiral any rexion in ihc world for chcapni^«>, Ai yet. this rrv^urcc is only bc- 
IfinnrnjE to be developed- Combined with ihe wonderHiI harbor ioc'tiiwn and 
iwflmei« to the Odent, xnd the A<imirablc iranscontincnial railwny connec- 
CionA, ihe coadiEiont are aln>nti irical for thr de^^lopmrnt of one of rhr world's 
gmtesi imports. 

tmfiortt. — SiHc worth iA4,000,0(\0, mtKxiy in lh« raw stage, pau^d 
through thp Pon of Pug^T Smind m I^I_V mo^t of tht« through Seattle, 
which city 01 easily the Ir^ier uj iht. citiri of the Port dxstriff, not only in 
volume of imports and expatts, but in dometric trade, mumfaciure. and 
finance* Tea« nenrlr 55>OOO,00O worth in 191 S, h«mp from the Pbilipptne*, 
jute irocn India, rtihber from the Sinu'ct Settlcmpnii and the Malny Peotit' 
eula, pcanijr«i ropra, and curiof are .imong the leading imports, 

Tfir fwal fjtfiarii (if jirratr*! vatiio arr lumber and lumhfr prodtictSv 
ujmiei! lahiiun, t.'tHidensril milk, wheat and fluuf. and (ink, esied^illy apples. 
Wliratn whith cottjcj not only from eastern Washincton, but from Idaho and 
Montana, ts shipped to Japan when wbcut if cheap, but move and raore the 
manufnctCTc of t^our increases in Seattle, while the proportion of wWrai rX' 
foned drrrp;(w*. Sraidr irwH producfS nn canned tatmon or onnden^ mJllc, 
hui 35 the financial and iradp ccnirr of the stare dne* an enormous bu^inew In 
tbrae itiniiiMJdliira. which too to all patt^ of the wuild. In 1914, 144,000 lum 
of canned iiaJmon were handled in Seattle, whtif the trade in fresh halibut, 
hcmrn^ eodlvh, and nltnon amounted to 27,l>iXi tons, Tbere i* alio a vA*t 
tonnage of cotton, tlcel and iron products, machinery, and general mer^han- 
dhr trsnvahipped through Seattle from the viuthern and eastern i»t<^ xo the 
Orient, 
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Th* ditmrtiit tt^athi'iti trade i* ven- fxteiuiive, bin is rftp^cbllv i»r|Ee 
with Alftckn, wlikh draw« her ci]pp]i«!( of all kinds from Smtttr, wndin^ in 
rrcuni her ^ilmori, fura, And Ko^d, Witb rhc prrntAncni opcntfife of tli^ 
Pumm Ctittl, th« (OiAtwifc tntlr WLth Attnotic Cowt ilumeitk pom will 
crow b)^ \t^p% And bauttiit. 

One UaoFi uMxn to be araibblc. of ynv^i impurUnct lo Seattir ju a i4i^ 
piriE cforcr> i> ttic prmrTicr q( I.aLo Union and \Va>fnnsion. A K-Sifi cAnnl 
is now in cooftnjcncxi jm4i n-iihin n ten- months ihc Urgcsl wXMSt ipain^ ve*- 
F«Jt oKiY nnchoi in Ltikr AVamhininon. whicrr cht ««f of baniMclcs on the ihipt' 
hi>Ttoin« mav br r^moird st sniitl '-xpenw. frrih wa?fr b^Jnp fatal to tlioc 
^niiTKtU. Tlir ia(ial fo l.jilr \V*(JiinuT"n I* lidng built W ih< L'nitH Statm 
Oovcmnirnt xnil Kin([ Count}-. WaptUtn;^tim, >T 4 coni nf £1,62S,000^ Tlir 
<ixtal hot one lafffc lock and arte ^tn*]\fi one, the former hnti^ iSr Ureriit ever 
built on this cnniinenTp except the lixkt in itie PanjmA Canal. Ilie F>Sr>rr linr. 
Aittablc Jot do^k* Along thr laJce< and tbc prf«efit hftrbor lA futficient to Afford 
implr rDom tor rI! rinw lo conw- 

Manufoffuring^—'n': most important Wficle minufftcturinjE ifiduury oi 
Seaitir, fRiployinp more men than %ny othfr, iti the building oi ihip» vtd vtt- 
t)fc of aII kindt. frr-ni a rtiw boxt to st battleihip or Mibmnrtne. AnsuciAted 
-irh lUe Jiip yanlst ^re the UrK"^! mpc W4ll ind dry dnct* rin tite Parifif 
CojMp and manf brfic found,no. machine ihopiL, and other metal worki'ne 
eMahli^hmentt torninc out a gn^nt vnnrty of pTodu<l)t S«w milh and fbrn^c 
mills, *nfth And door fajtorie*, bo:( facioiic^, nnd other mnnufACturr» ol Iijm- 
ber pmduc», aJld moch to xht wr±h}\ oif th« city though not w h«tport»nt nla- 
iWf\y in Sfartjp » in wnir oiVr cities of thp rcip'nn, Here arr ih* brsm 
clay piuciutEa pldnu, tiiiinufaitLiiinK jewcli) plaitt^. and »W facrurj wen of 
St. Lmiii, and an imtneme factory for mdkin^ the tin Ciin^ neceaujy for die 
dmon and miltt indutiric*^ 

While Sfjillr lis ^econd amonE ibc cii\t* ni Waibinelnn fn the mAnu- 
facturc of flour, »1ir hti-i xhr kr^c^t flour mill in ihe tuvc. tnd with the com- 
pletion of thr flddiiion» now under ccnftTucttoti will lc;id tile fttatc, ber mills 
then having a daily capacity of "5,800 barreU- 

The cMimsced population of Seattle in 1915, accordinc to the United 
StitfH Cen^t BLireaT), wa* over SSOJOQO. 

Tacoma 

Like the «}i1irr i;:itiei of the Pus^ei Sound le^kir), Taromi U ihe imiWl oJ 
A district ha^ine va»E agriciUtiiral, forest, mtrcrjil, nnd li>>hine fe»oarce«, and 
in Addition i» unturpniAed in harbor lAcilitics and in posMbilJticA la m oianu' 
fiKturint! center. More than J00,00ft hor*e p*>vi'eT ot elrctrSc energy ii nav 
avaiUhle iittm the ^raai hydro-electrie plarits which harurt* the melfine^tnow 
vvixfn of the Ca»caKle«; If \% belinrd that thjs can easily be iDtrtned to 
1.000,000 horK poArr, affording cheap power fur an incredibly freat dcvck|>* 
moit of Tncoma as aa industrial citv- 
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T>nim« r> the chief uutlrl fof the i^irftt wKnti ilt^ikt of thr liiluutd Fm- 
pirc. 4ild b the Ur^cHE nhcal ihippiRc vid fTour mJtIin|£ pojoc wot oE Miiine- 
qioJbi H«r null* have a duly rapobcity ol 0,^00 barreli^ 

jl/ifflv/tfffftrfj, — Tlic v^luf o( Tiirna:m\ jiiiAu4J outpuf of flour and 
ccT7>il prodiiCtK » $i8.000,0(H). The kaJfne raanufaciurins jnJij:«in' it thii 
cJ Jijmbrr nnii oihrr wood proifaclt to «n nnrual value i^t $]U,1<UO,4)00^ 
Drr»r>d n>«rt and piackifi^ houw produi't* irr vaUufd at i5,OQOJ}00 Annually; 
rhe lar^icM <ai ibap^ in tht f\otihw(*»t art irtaintsinH hew hy th* Notth«m 
Puifir roi&pui^-. und car wlirrl ahopv. mHLlnnf ^iiiLpi. hiundrii^. und iron 
worlu Axc jtrtiQUi: the cil)S induuiiic^ Tlie ptaxii lut'ifi;; the hicHC valuable 
prfiduci and ccriAirly the one appcalinif iri&K \o the imajfinaiiQii i* chc gmi 
tmeltcr. ihc larf-t^I wc%l n\ BLitte. Moniartn. Here arc trcflted «lver, lead, 
and oihei ore* *frfl^ all the -iraiw [>t ilie w<st and nnrthwefC, ccpptr oies from 
Alaika and Fvim, tin nrrs from Bolivia, MnUyiia* and AU^k^. aiid ^old anii 
siKrr cfintentr;rtfS iivm neatly all rqcionn IxioifertRK the Patitie- The 
Tlatai^stn war a rclpc«l^illle fui the divci^iun »! y^inc ai time South Ainerican 
0R9 Jrom Walct lo Tmroma, but it ii bettevcd ihai with the development oi 
Cin aniflcs Ia AJudiA a fticftt tin unelting and tin-plate indiaatry will £row up 
here which will pernianently hold fhe purif^'irtf; of Bolivian tin^ In 191 1 the 
value of the wrelter ourpiiT M.a« 51 l,709,fHKi; *,ince that time the i-melter has 
been eoUryrd and In product u wurlh pnjpartioiiutelv inorc 

From the Od^nf Tacorua iTcme« «lk, tea. matiir^jE. airion, poamiis, 
camphoT, porvrUin, Jutr, hemp. 4|>ii'e«, and a \itst mi»celaneoii» \n\ o1 [:oiiiino- 
ditio, while in irtum «he N-iid» in addition to the Wa-ihin^ion exports ot^ 
fcoijy oiiDcd, mixh raw cotlon. machinery, ard trcner^l mfrthjindisc. 

A lar^ orran mfTic i^ alio cartied on ivrtli Alaska. CalitiiTniii. Srmih 
America, and Eurofiejiii portJ< The toiil rvport bmine^ for Wl 1 w-a* valueiJ 
at 825.899^28. while the totjJ import buvnei^ «raounTed ro ^^1,^66,089. At 
the ptcient lime xht ro\uint of hu«neM i» much grtatCT but exaei hjfurn are 
Dot avaDahU. 

The f^timatcd population of Tacoma, JuIt I- 1^15, w*» 104.000, 




Tlir fihippinff fnnlrtiet of Withingion, with U% 2000 miln of thorrline, 
Its Kf^Ht inland i^a. And aNitii UKK) milriv oi iiJivie^tMc rivcr?^ are iinmrpaj»td 
anfwhert. Diffttent linf;?^ of freieht and p^jx-ngrr »eweN ronnect all the 
lirt^r pofti of the Pacific with ttie railro:id temiiraJs on Pueei Sovmd, Gra^-v 
Harbor, cukI ColiunhiiL Ki^^er. In addition to Wa^tncion products shipped 
horn thi-te port*, eotlcin, «ieel rail* and man} i:ther article* are brought from 
the rMr and uiuth h^ rail ami ;iTe ttiipi>rd to ihe dJfTereni Pacific porti m re- 
nirn for rice, Ulk, hrmp. fni[i«, aiid all kindi of mcrchtriidiv not thrown or 
nwnutactured in our own couniivK Hundreds of &null boats pi/ on the 
waten of Piiget Sound, and the various river** handling: freight and pAaten- 
2ei» from more tJian 2<(0 port« on l)>e«e waters. 
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CrriBS OF NORTHERN PUOBT SOUHD 
B}' M, Inn" Tetmaat 

Sup^rrinDr Grunmar Gr«i[«. BrUinsliaiP Sute Noniul Schonl 
BOLUNOJUM 

BE:LLTN0HAM {2^.^W\ in 1910. pir^Mi t^tliiMtc 33.BOO). uuo)« ui 
untivallcd Kcnx Iccaciom st ttic licaii «t BcUiiicluaa E»y, Ji n^nlicm 
■na ot PuGct Sminil. Four arlv Irjidi^;; ani conl-fmninjt towm «ituAted 
around the bay ^nall^ coaJetced to iorm ilie prfwnt dcy^ llie pmw^wJ ftr«etc, 
one flbot-F anoThcr on Ui« t«n-iacing: Ucipr of Sdiictfite HlU, IoUovt the ctirvinf 
(Htiltnr of ihr Khoiv. The honre« nr thr hngHit carnnuitc! n view of iht b«ni> 
ncM witioo of the diy, oi the Ca^jk!c> .iriiJ siiow-cApficd Mt^unE Dakcr to thf 
north and rui, of ihc San Ju«n hUnd* and the Olympic Mounumi :o the 
wftt Kid south. 

Due to the pr^-aJlfng i*'<^tTr!y wirtd^ off thr Pacific Ocmn, there are no 
vxiund extreme* vt hear and cold, the vnt^n jinitiial ranjp of tpiBpcnture 
being fnmi .39" to 61.6". Tlie arcratce iniiual ninfall ii only 30S Tndio, 
<hc hrav^ prcclpltAiiort uiuaIIv AttHhutet! to xhh taction beins internptod hy 
the Ohtnpic Mounrains and Vancouver Ulwid. 

The Noofciack River turhuEfnTij viurced in the mounUattt, hut in il* 
W-er rrAchrv huilt a bmnd, flat vultey where dxiiy henit livr m dover i^e 
ywir rourd. The S£»il i* a rJrh ^ili loani vri\' rncnura^ing to xttxk ^rdrniniE 
and flower ouliure, both of vrhtch have hcvoiiLC import-ant. Poultry liiUinif 
If jilao an impoitant industry in this vdlc>\ Thia Inr^e famiinp district e con- 
oecied u'lth the city hy milet of well pav^j roads. 

The lar^t talnwn cnrnlnK indiHri}- of the world it ccr^tcTeil at B«llift^- 
ham. the otifpol an^oiinfing to millions of casrr )^early. Thrre arr ^k liunbfl 
mllU ii&ire the DouKliU fit from the mouiiuinf* thiitcca fhinele milla uiiliiing 
the crdfiT. nine woodworkina mduitrle), two foundries, tL mAttreis fticcoTy. ■ 
nuxirm crmcni plnnr several fr\itt canneriei, brick and tile wort5, artd boiler 
worbfv In t^ll the total rahic of manufactum exceeded $7,000,000, 

In 1*507 a Itnctrd Statoi rxprriniem hu!h farm WX'* rtE*hlii.1ipd jtj*r nirr- 
side the city vthtn Holland tulip* have hlcxnnrd trn da>i cailirr than in thdi 
nati»"C land. Ilyaciiitha And Narcissus thrive e^tocptionally well io this clioutc 

Trarwport.ition fncihtie* are meh ha ro male iWlJncbam an imporrtnt 
cooiitiercLul center, The harbor i« deep and larac. There arc threr milA oi 
nvhnrfaee where ihipa from all [wirt^ of thr world take OA canP>ef of lumber. 
ihinj^lpi. tcmrnt. and lanned H"'**'^- Two hoaU daily conncti with Scatle, 
anid oihen^ wiib VArioui poinii on ihf Saur»d, Four rulroad* and an elrctfk 
intcnirbvi e^vc wity'One trniiu daily. The Pacific Hlffhway, m coa«<wttc 
automobile road <onnectfl Bellinc^am with all the cocwt cities. The Inrecvt ol 
three tiate normal whooU U located in Betlinshftm. 
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EtTfctt, tlic "City of SoioLtttAcks" lad ir 1910 a populiEJon of 24.814, 
incrcuM: at Z\b per Cfn: dunrij; liw dtcarit- Tht prrtcnt Itx^al »tiiMte 
is 30,000. It I* ad^^mia^oiiily filuared o<i Pu^h SolukI Thltt>'fl^^ mites 
from SeitrJc und ibout ont Sundted xnd fiixy mile* from the Pacilic Ocrwi. 
Ir hnt iwcrn)'"r\*« mllrs oi Aery watrt triimnifr wiih dboni ihtrr milrn i>f 
whatfa^ iiKWine ihicc dccp-wAicr doclu. C%^icit i$ a port of call toe Monc 
voocIa plyiRj: bciv*tcn Smi ^'^macmco aod AU^a- Five Ateamcrs run Jailv » 
S»tB< ^d uno to itfUmi^hun. vrhilc vcMcla irodi mirty patii^ oi iSe vrorld 
rtctiv* cargoes here. Four r^ilroatls gir« coaitwi** trvisporiilioTi senice. 
and 11 is th? 6rst co*it i«rmirial of tli« GiviLt Norrh«rn RallroA^. 

A[mi£ rlw u-arrr fruni an- locitred mxtn m;ijmfai' Turing t'oncrmft, ihe 
chief pfoducTf of which HumbcT, mAChinct, and pificr) arc ma.'ictc^ 
ThrouehoiiT the worid, 'Itx only arvnic pUfii in iht Unlifii Slatn ifi locawd 
here, 'llicrc arc two llour mill*, a poH\ler taciory, ^ unrcry, i ItickyJird. 
fish annerio and thipyardi. Tlie tctal annual payroll of its nin«t>- nuuiu- 

Ifammng plmri f\«<di ?4.OO0,OOO_ 
In rlimiifr F.v^frir <1iiiri% with nihrr Piigcl f^nuni^ ririri ibc ainrlkirarrd 
condiliixn v>bt'LJiiine on wr^crn cotttfr of aII coiinicni» wUeic wrticrTy wlndi 
pTO'til. lltt annual raJnfftl) is 37 inches, the larfiCT per cent of which occurs 
betwvi^n October and Apnl tlio^jRh occaMonul mint relieve the "dry*' w:a40fi. 
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Antu^rit9. ptf^iuUtion* l9IO ccraui, 4J6S. ricnuEiTutly located on Fidal^o 
IsUndt a fc" hours by stfiniboat nonb of Scaiile, It ij. *n iniporlani wa- 
pon and ia retwhed b> the Great Ni»thern rAil^vAy- lu prrncipdl tndu<^tTic» 
an lumbe-finiE annj fi^hinf;, but A ie ft^irrounded by countr)- adapted to diversi- 
fied farmini:. T^ece are nine ibingle mftU, two glue :tnd feriilii^er fact>>rLes, 

tiK "i^moii L-anncnr*, tw»> ir^idlKb p!;iritx. The taf:il morithK' |uvn)tl w 

$100,000. 

Mtiunt /Vr'ioo. pC'puUlion. V>\W ccvaw*. 23SL U locaicij diehi miles 
from Pueet Sound r-n the nftvieabk Skngit River from whcrtC yearly flood* it 
« pnstected by dikn. Thia town i> imporiant for its dair>' induftri«f includ- 
ing two TiTure rrtndfn*arif^, 

Btmnr. pofnilaiion, 1*>10 census 2389, t* intwwting ai %hr nioM north- 
tvoierly municipality rn coniinental United Statct- It ii situated ai the 
boundftiy line of Kriliih CdumSin on Drayton Harbor- Its indu^irir? consiftt 
of wlniod cdnncrio, ^rnb cnnnriy« saw miHi^ box t^torv, Iftcquer fnctoTyi 
shingk miJIc ai»d machine «hoft. Ofoterr ar^ culiivaitd in the harbor. 



CITIB8 OF SOUTHWESTERN WASHINOTOIf 

Jhtrdten { I J,0(>0) Nmt Hfj^aiiim (8.171 1 are Uxsitcd on Cim>x Hir^xir 
in the crntn of tnrc of rbr boi tinbcr diitrinA of ihc «raie, 'iTir iiriitiMricn 
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boib ciitfb »i prcAf-ru J«pet>d on chf trniber supply' ftnd thp harbor ^>dllt>r», 
but » thr liinb«T » rrmot'Ml thr lind tftill b« vm^ lor ^E^iculturnl purpof«« 
and Qcbrr induttrto kvilL lakf rhe plMv of tlv luivtber inilmrr)\ Ships imm 
all fcaiodvof ihc (TorW toflii lumbrr ^irectlr 1mm ilw UriEmu^ millf tncan^ 
bcic, 

r^AT^m^rr (9J00), one of the oltitdt lo^ni in Uic flUie. if looitcd oa the 
Columbia Rivrr wh^rr th« main lin» of th« north tnd south railrandt cto« 
ll)« river by bridsr into Orcfiofl- It » iitf center of a line fruic grDwins uid 
iltTicultiiriO dktricc. One of the oldeit anry po«ti on rbe nan i« looted bm. 

CratraHa (7,311) nnd ChrhaJh (^,0f)0> an- Iciciird on thr main rail- 
loid linos bctwctn Tacoiha and Toriland in a brosd open councry vrdl 
^iptcd for 4iCTicultural development. With «n annuft] rainfol] of 46 mcbo», 
and a nngf of temperature between 40"" and 61^, pattunc^ ■« fio^ ^^ r^<U' 
round, and much oJ the logged-off lands may proIvtaUy be used for dairying, 

Oiympi^ <7,(^(KI)» the capital nf thp ttate, it linnted nt the head of Budd 
Inlet, a Inn^ wtitliem arm of pLieei Sound. On the tide Elais annjml the 
bay laii:c AttM if? u»ed for oyster bedft. It a In the ecnter of ti\ important 
aertculturd coiintiy formerly better known u a lumbering district. Tw»- 
**-ater faij» on the Dc*chute* RU^r, about which one of the oldcsi settle- 
inentA north of the Columbia River vrm riarted. fumiihei electric power ftw 
the city and ihr BHrriNindm^ dt«arici. [t ha* a \rry ifimd harbnf, bur h ion 
far from the Pacific *ad off the main Triintponaiioo line* (o be con«idcrnl 
with (lie o^Hicrn purt* un the Soiir^. 
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THB WEATHEK FACTOR IN THE GREAT WAE: IV 

October. 1Q15.— Ffboiary. |9)6» 

By Rchctt Vt C- WAfd 
Kar\4rd UnhvmTy 

ON' the western front ihc fkituaiion hu rnr^iincid practically in ttaiu ftt9. 
'lite "stt-lt^v" ol mificAry operaEioiu in rrlatfoo lo the chtAjc^le 
fiurumflflJ And winiCT uTAtJicr ot uv^KTri Euri^pc i» iftt GV^l Utiking fact. 
C[»r wcarEwr fM^orrJ *rti]lrT>' 3u:taoi« tnd A^roplan^ MrriWrjr; rain and fog 
nudr siiiU'lirr difliotill or hTiponiHr; mud rhrcird ?hr ntovmifnK 'if -JfTfllriy 
and of tmnpa^ Vinl^nt itunn% And t[Ki«% tH>ccia!l> in chtr Vwi:o, Ircqutntljr 
muLicd la complete Hojwpen^km of all mtlitary opcraiioiti. Durinic the French 
«fid British "Jrirc" in ChnmpciKnc and Ariois in ir<pt(3nbcr am! OctttbcT, «!• 
vnritafcr ww tikcn hy the French of a bwvy rop tor m^ikm}: <fOP of ttrn'r «- 
fK^H Thf whole hstrlr-lln? was tn a "fErai'jth miit/' Th^ ftcrttfal* imd itaff 
offirm could nut 4rr thr troops. A diilEiiiS aulumn rain nn-A "liaiUtrirm*^ 
(doubl!c» "itoten rain'*)> follownl K fa-Uing Tempcr<itiirc, brought duBCom- 
foTt to lh< fi^hiinz and added fLiiffrrme lo the wounded. The ertHind wu 
9oU, ovrinc to rhc rnmE* und the men ^verc t.h\t Eo ''die thfinKlvcTi in" iriOwvt 
difEcAilty. The inierTuptinn oi the dull and thick wraiher by "hrillLKnt sun- 
«hinr and t rloudle^* blur sky," Rixvi ff>r anilleTy ob^enattoru, h noted it\ 
the de^Htchrf. 

Snow ''completely «ta[i|>ei!'* operations alonts (He Ani^lo-Frmth front at 
the cm! of Novciubct. Tltr oiipounv ft^rccB, a oulc apait, could not »cc cokIi 
others position-. With the cominc <m of winter (Deccmhtr) the reports of 
rtomij weather bpt-Jicnc more numeroui, A characjcnuic de^atch tUec. 4) 
read: "^lonny, rainy, and cenerallr unfavc^rabie weather interfered w\^ 
acrivr oprrationt" Fiirly m Drrcfrhrr. floods in ihr Y**r rrgion Wrrd the 
Gtrnan* xu ahnndon Mimr CJt their Hilv^tnrrd tfeiH"hrs> In mid-Drcember 
continuous »in5> doods. and deep mud made liehtine on a larcc scale tm- 
pcmible, Roadi vttif in many plflt'ei under traTf-r £.e T^tnfis, on DrC> 26, 
reported "the wind ii blowing from the east^ ^hicb ^rill permit the enemy to 
UK acpfayxiating fiatc ll », then, the mo*t elementary prudence for ti£ to bv 
md)' wfrh majklx and to man thr hxitrrie^." Thit k a titznifkam fttarrment: 
a fofecaai of a probable hi/^iile ait^uk becnij:«c tlir Aind v,af. favorfthlc foi the 



■PTOVl04»i artidof fa tkia wrloi tiav* t>o«(n pvMlaQoo an fnttova: /■^'puJar 
Sr4«iur0 MoaJAlv. VfA. SA. D«e., 1«H, 404413: tli1« JaumtsX. VoL \%. Fi-f>, Mar., 
Itt^ 169-lTl. £^:!ie: Vol. 14. Stn^ 1»1S, 7I-Te. l^e dair of cltwtac tliQ piowat 
paper vta M&r. L l»l«. 
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«tf oi ipic. Sewnl cuet wvrr rcponed from thv wcstfm war mhm oI iHc 
inlfucocf oj wind. In Srprriiibcr, .t fut sti fay Sottile projfctiln vtiihin the 
Frcndi lino woi driven iMck bv tW vnnd iimo tEic Gcnmn linci. and c^tucil 
"perc«ptible dnnucr-" Durine the Atlicft^ hi^ October dnvt rhc wifrd w^ 
iiotcd at itvonbit Iot their ust oi gis, i. e^ it mu^ hnvc boni u irv»tcrty ^iml, 
of ni> fiT«at vidocit). On F<1>. 12, in Champogm, t chiiiffe oi vrird mt^cffiJ 
insrffrrm'r a tnrKP iritannr)' ot a»phyitiinnK KflA whkb hstd brfn relied upon by 
thr (.rerniaru fof enil>!ifii£ thtm fo niik«- ;i niccc«ful aiutfc. In Januaiv 
(13tli), abv. the wind slilftcd uhilr the Gcnrans were u»in]£ sdv And drove 
the fume* back intc dieir own trenches. TIk vef>- lew repon» of hjcH occur- 
rcncn durins the itar sbo^^ hov.- Atvurniely chc Gernrunt have been able to 
fnrvica«i the w:nd before ihey hasv aiceraptrd cHeir cu flttdcks. Esrlj' ia 
Fehniary FrriKh artilirn' firr wrrrked were Oermsn e»^ rr*rr>oIr^ ir Oiam- 
p^cnc juki the wimlt bcia£ innn the wet, tatiied liic i:aM^ utrr ilir meniv 
lino. 

In inid'F«bru4n' i4'ide»prc*d severe gile» cauMd ^hipwrvckf, interni(i" 
t(on of Channel fteaii^hfp ficrvice. and ol telegraphic conuttunicaxion. The 
v^eailice cottalitiony nlonu the vrar front uerr rrponeJ oi ibe ''u-ueic iince the 
wrar Ivtptn/* particularly Ut Itelfiuin. The *^tetr[ble fEit^" made artE'Uery ^n 
veo di^'uU. 

It vru to be expected tlint no (Cencral advance, on dther wle, would be 
made until tbe winter itomu became len frequent and lew tevere, actd the 
apfiroarh of mnre <rrilrd iprinE w«atlipr ^fird up the muddy and ftippery 
Itround. Ai. heiwrrn ihr Frvmh and ihf Ru^tiart fronts ^eaihrr conditions 
nWd naturjJly tic mure futuiable ici ihr fornici Ksmc. It vna. tbcrefure. tM 
Mtprisc lo receive the ncn^ of the creat Gctman drive m the VcrJun region, 
during the lui days ol Febmary- It wras early in tbe leaion tur a 'fpnnf: 
drive,*' but the Germaru were doubtlen making a^ early (tan in onJer to anti- 
cipatr the expected "iprinic drive" of the Ailie*, and \tere perhaps inflttpnced 
by tAvofahlr utraifief oindit^on^ whiili loiikrd like a prrniaiure >|>rin^ 1'h/f 
heavy Gcrnian art3[cf> hed previously, aocoffding to Berlin de^patchcK been 
brought up with croit difficulty ovb'ini> 10 tlie baid Heather and the cooditioo 
of the roadk A blinding suow^tonn (de9cril>ed as a "blifaar^"] developed 
4oon after the "drive" began (Feb. 24-23), but did not 4top the progrrM of 
the bactlp at a wholr. At s>me point* alonR t!nr front where :be mmrfall 
wa^ hravlrr, a*< r.i^t of ihe Mnj.«r. a noiiLe';(b]r hbckcnirif ai nillrtarr tipcfi^ 
liofl* ppparently ocrtirreJ. The *now wn* almost Ie» of a handj^-ap than tbr 
thaw which follmrcd, mnktrvz fV cla>cy wJl »pr>rte) *nd fJipp«r>-, cficdtuif; the 
German a^^vjaicr, and mi^rnc a temporar)' lull in the iit^hlinii. A E^laru do- 
patch rcitis thai the German* 'wemed tr> welcon^e The tilrtfiard a» tl^'lAg 
punihicr prutrciion frofvi the i^fTity-fives-" Ga^ wa* usnl, but the wind vru 
wiablc, iJid ciTvrred ltiu»e who uied it. 3a well aji tlie eneniy.* Ficnch am- 
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Wto/ice men who went out to rescue vroufi<Jcd Gcrnun^ found many of ihcm 
froEcti «nff. 

In rrf^arJ to the com^rt of the iroopt dunne ih<. winter, it it clear rint 
, fit better prcp^Tziion in Ac Vi-ay of w-irm clolhiniL bUnkets, And other ft\ip- 
p!ir< wrrr niatlr ihan was (he cafir n yrar ago. In »piir of all pTipcsutwru, 
lioivevcr. ihcic *»» uiucU ^uficnnj; oti anxxHiiil of the iO' viatci an*! incUIss 
»now in which the mrn bid to Ptand and live in tbc ircni:hr«> with mattj cax» 
of Irocen feet. A fJvder ambulance Mclion u-o* prorldtrd for iruntportine the 
WDUocM French troopt who had been Hflitinic ainnnif the tnovy ficlshbt of 
ih« Vot£e«- Ii U worth noiin^ rtui G<^rm;if>i' (topped ihe erqiorcarioa tti 
mowshoef on Nov. ^i\. 

Weather hot pla^^d cm imporinni port in the eercral pitn nt cnm^tlcn 
BA «%I1 s» in the day lo day op?rAiion« on the cftt^rn from. Unusual w:tivttr 
on ih* pifi of the Gcmiinii at the end of September wsw probably due to their 
deiiie fu mch the line where they had planned to fsiablith th^oitflves for 
the winter. Tltc ^luaiiun. huvr Ut 1u [Tnictfatli! Into the domain of Runii't 
"hitkcrto unconqiKTcJ ccncraU, Jonuan' and Fcbruan." ^^'^ doubtkvi one of 
the moK ciitical which the ( jetnum mihtaty staH had to tenlt, 'Hie autumnal 
nini, and the retultinf floods nnd vwnmpy cr<iund> proved very entharrjiMtfiiE 
TO the Otfrman)!, The jEtneni! German rampaJffn i^^tm^ Ruua:i obviously 
filled of its purpo«. The Teutonic TroofK did not rwch the nottb^tn *ca- 
board town» which they Mt out to capture. The Cur% armio wcfc not 
forced to their knce5> and ihe Germuna did not auctrcd in reaching a vtront 
line cm whK'li to entrench fnr the winlCT. The "weathern the Cossftcfci mud 
tbe quoffmlFes" proved lo be A more formidable obttacle than had been ontHh 
pared. On Oct. 26 Pettngrad reported fnow a* falling, and the winter m* 
Mtting in early. 

The German prepn-ration* for the winter campi^gn were r^marltiblc. 
AmfinK rheue prrparaiion« are noted Ktnnvheated. eon cretr- lined hnmitpmol 
ters: winter clothing and slecpins ba&i alcohol (o be UMd for dally rub* 
of the body; white calico and Linen to »-rve as protective cavers for uoi- 
foTUih trencbn and supply tvo^ons; "boring utuadSi,*' to bore into Oic froE<n 
ground, insert evplosivri, ind thus make trench-digginc: easier. In ^ite of all 
thpfie prrj>uratiuE*i ignin^i the coiKiueror of Napulrun — the Rimijn * Genernl 
WinceT"^^iHn>' o{ the German tnj»p» wrt? unable to di^ theimelvcv in, 
and had to \pcnd the winter vfrcui11> on the surface. Whenever tnow fell 
tbc movement of ani1lcr>' mid trAnji)ort wnjEom of all kind» wu hunpcrcd. 
On the other hand, ai winter's cold froa« lh« |£round and the marshes, Ros- 
ibn activit>' wa* renewed all alon^ the front. Thawing M-<4ther tutpended 
all mJlicar7 operaririrs: free/i'nj; veaiher ^imobted rhrm. A rapid thaw 
ih^ end of Janujtrj in the Vktrk manhe^ (Petriiifrsd deipatdi) rrmltrd m f 
'*eitgulfin|: of rnormoQi quantiti<^ of Germam caissons, municiont anJ ,:uf 
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and tn ibe i««« oi viany okd who vrm unMt io evtrtcatt tlmmelve* Iran tbr 
'*oiftnh>^ lafctrintS." Mild wvatber thralMiH tbe German trenclie*, doc oa 
marshy srouixlt and ^tetitmaAy hifi<lioipprd the GemuA ■drancVL Tlv Ru^ 
!iiui& fi>ntiH<-nU> liKiiknl fitT^tanl in i^ie fj^ring tfuw« » renniit to mxkf thr 
Gentian trtnchc!^ aloou the nonhrrn front uniHiJibk. 

Thr wl»lc **n)anh caatpuBn/^ if we mtif «] irrm it> ha% httn oi nEO>* 
ordiiun inicrtK- A» lone <>" the ounhc* wtre noi froaEcn-MUiil ih^ tcfn 
10 hate been **opcd" itiucb of the winter — no cvtriordlnArf fottiiSctrocift ysxrt 
iKcdrd^ It wax • dor cftGc of "sutiorary M'«rUi«/' Nritbrr vide could well 
i»dv:tncr. PJank bridgn were laid by %ht Gfttium from hummock to huoi- 
mock and from irrnch to tr«nrh; blork-lMu«n. builc oo pi1^. stood up abow 
the vmrrr or kt: n\ilc% upon luUci uf hiKicil wirr mtjmfElcmcnTs itgaocffd 
acroea tbt iice or were half lubmcrgcd in the water; d^muDJic wu uxd to brcii 
up the ice, and m^r it harder tor the Rutiion^ lo mlvftore: itedxca drAQfed 
pniririona and ammunition where there vat ice, and rafi^ axid bc«is wert 
uted whrte the wawr wa» op«i. The warfare w*« a (ttsLiuclinit il"<ri1U W4f- 
£afie, ovtr the iee auid throut^ (he >Avamp«. The ho*ipfta] cxvs wrrie irmtly 
itaiihiXa and "toldo,^* And all thiuui:li ihunf Krcal Hivuap^ jtre ]>TnK bodtct 
of dfid Grrmaua und dead ftuMians, tvho were flkot uid ditappcartd m iIk 
dork waters; or fell throush the chin ioe, or \ott their w«y nnd vt-n drowocd. 

Never in dl Iter history iaa Rusaia'a ke-nnts been » scrtous a bondinp 
to her as in dis Great War. Last winter, while Archangel vran iro^^cn up, 
about ccie-third oi the muniiionf, provi«iona and other luppliet eame in hy vftf 
of llidivottock, whose harbor mucr be kept open b)' meam of lec-breal^cn, 
smd ahcRjr one'chird ramr frrm SaJontki, rhiraiEh thr Balkan ftair^ Thh 
winief the \»\ln route has bceii i^lowti. iNu ivorider. ihen, ilui dctprrole 
efioria were made to keep ofvcn the harbor of Archancel- Ice-bicaker* were 
brouirht from Canada- Ice-breakers were built tn Eo^landi And tbote thai 
were available were put to work to present* or nt letut to delay a» long at 
potable, the winter tee blockade of that lotiely nonhem pr^rt. Navi|>aTton 
tiaially rlovn hy llerrmlvr. Thi« year ih^ rrpom reffardinjc ifar condirioaa 
of nuviiJ-Ation there Uayt bren CDi>traJic(or>. U, S. Comul Wln^ip, ai Pinio- 
grati, rcpunetf under dite of Dec* 30, that there vra» h shuria^ of kc^breaker* 
at ArchonH. *iid thst the harbor wzs «o hedvjly ice-btocked that steamen 
had great dilHcuIty in ffttlin^ out. It w^ then e>^M\rted thut the tea*on of 
narisation would ih^rtly clote, until Uie «prirg. l^oiT year the? doaed itmcn 
IjuTcd from Dcrrnibrr ;o April. In Older to hAndle the immeiuc amount of 
frcinht u'hicb ha* been confine thrtJUEh Aiehancel s-ince the war br^an, a new 
double-track railroad is reporter! to have beer built, to replace the old iingk^ 
track najrawgayge Ifne. 

ftlueh has appeared ii; our prcu de»patchc< tonctmine Kunia's i»cw icc^ 
fret porti Ekaterina (Alexandroi'tk), and the new railroad line to it. Tliif 
port It on the Murman coodt ot the Kola Pentntula, uhich formt an ea^tem 





JOM *16| 



WRATHKR ASn-THKWAR 



m 



I 

H a pc 



cMllinuaiion of lh« Ur^r Scuidrn^rjan ;irrunnita and rxarCy encl^k^n fbr 
Whir« S^:i on the north. A nix-al Elation wv nliblithrd hrrr in IS99. 
FIcBrrrinfl Haibnf iii a ^doJ deal f^inber nocth tbin Atvhanfcl — lI u over 151) 
tnilM north o^ the Arctic OkIc while Arvhaniicl U c-vrr 10<> mllei tontb of 
iht Circk. But v^h^lc the Untr port i* trtbouml, tkoWTtna i» eTpc»«d lo 
the Vk^rmmj; imhierKt of i branch of the Gtilf Stffvn drift vrhicb follows 
cloAdf alons the cwwi, and tl»e harbor is iiftrr fn>Ern. Th* A\T«"tf Sra i( oitt 
of tfir muHi oi thii warm u'^tfi. Hrncr Anrhar^fl h itaitn. Rti<«ii ibm 
hxs whfli the hai «> lonz needed — and aever jrorr lh«i no^f — an icc-frcr pott, 
nearly 500 miJo nearrr the AtUtiiic than ArchAne^l i«- The new rnllroflid lui 
been completely *ur^'cyed, and ihouMwids ol men were employed tin itt con- 
itruction Ian Mimmer, maov of them Aiiainan and GcmuKi pribonen ot war. 
Pending the wMnpletion oi the lin?, communirarion wirh Arrhanafi his \trt» 
oinblblieii actuvi llic ice of the Wltiie Sea by mcan» uf ^rdlte^ oiid motor 
inickfi to the part ol ibe railroad wbkb n already In operation* In 1899 
Count Wide hai planis lirau-n tor a riulroad from PetrofErnd to Ekoferina 
Harbor, but il wa< not until the prr^ent war showed the urgent need od iuch 
a porr thai conjiruciinn waA really bccun. AmcrKin cnsiflecni and (killed 
rtTt were impotrrj from the UnlrrJ Ststr* to wotIc on thi* rzWttad- A 
pairb froin Lundtiu. Det'. 2^. inentiuo* the \u>aice. "unJei ihe inat 
favorable coiuJIdoni," oi the Nofvesian S. S. "Kont Hcl^** from Trocnsoe 
(Norw^r) to E^atrrina Harbor, with a rat^ oi Zngjlrh artd Amcrkftn 
macbinct)'* 

The Btrimer VtzreA/atfi, in September, made the statemrnt that '*wintcr 
b U tbr door» winter and the freezing of the White S«a, and the ncresilag 
difftoilty of tranaportin^ Anifrican inunrtton^ through Stberia. It if not 
IpolnjE too far. therefore, to ay that Rut^ian aHiitance i» out of the qti«*- 
riGii for rile Kntente for a long Hme fi came.'* In the lii^ii nf what Rtfwa 
hiK born able in do, thil prrdlciion i% seen to have been tini^Utly ni]tt:iben. 



Thi AuyTRo-lTALiAW War Zose 



The tneceoroloeical han<itcup« have been ftyen m the mountAinoiB ccjO' 
riy whrrr the i^^htm^ Srtween 1ra)ian an^ Antirtan troopa hai been cociis on 
in the tlocds, :ijid amidii the glacieri and the mowA of the Alpi, No oiiier 
p4rt ol the Great War hw^ bcrn fouehf oikt for io inanv [nonrh-i under equal 
ciondjtiein» of hardship. Srovt-shoe^ and ik'n \t-pre pioviiJed iot the ifOnpK to 
enable them to march and cJTmb o\rr the deep Miovn. EitrahcaTj- winter 
cJothinc and fool wannen wtn provided, Tbe pro\i>Mia( were anvmblcd in 
ipeeially cnnftnxtftj weathrr-|)foof hut*. The fbellffrt foi the men were tt^ 
plied with Mov»- It has bftn a Utn^ mnnotmout «ni(Q|le — ^fc^tbcwjt apprefi> 
able and permanent taint on either mie — a£ajn«t inow. and Xo^ and atorm, 
and cold: with inier^eninK »pclK of more e'aionble weather whni oiilitaiy 
liberations were ifirruiatcd. To tollow^ tbe deiaiU ot ihia campttEn would be 
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Itdiou*. At^vafltjixf wta oitcn lokcn oi iog^ and of snowtrormt for malins 
ftirpriv diiJickf. 'Iliiu. on the nichi of Kc-b. 23'24> on Mown Sum Manji. 
on Austnnn de7achff:<fkT, doibtil m tvhUr, tfi4 tJlvnrcinc toward the lul»«n 
posiiion iIuniiK > ^itou^tonn* ww Men aivt rvpitltrd, Man^ of ;h^ loldim, 
fi^tfnfE RCiimt rhr scrrrit)' of vhr- Alpine wrnifr, arte in^jJtdfd bome vWih 
Jtvi^v vid krC f^n(-^it1r^- To Mipply tlicir truD|tt with wjufn chicliiiif, 
<ifficr» n^CTc npmt:d W ihr Kocncn lo the principal Itilion citlu, where furt ot 
ttli btn<t> w't^rr Krou^t in to b« made into winfef Kintimij^. 'Ilic (roofis 
fqifcttfiE ifi the nsioA lovrardc Triore hAvr founti ilicmtelve* in much anore 
fnvtinbU uTHfhrr rnrtrUcwm*, H^f^, on th^ Csrco pUirjtj, in late summer and 
«rly hill, »hr i»ipn MjfTrmJ frirtr t\* l^rm. rven bi ilifir \i^f i^ry ^'o-uvn uni- 
furni»* Durini: tJie Uie mituisn ami winter llie icnienl colil-veAsm ram- 
«omt4 Di thai rcKrin h^vc <iiicn interfered vrith nAiUuy npentujib- Air 
faids liavc httn mamcrms ir> tht« skhw, in qiitf of fo& 
Tnt BALKAN Cam?a]c» 

The "militniy ex|tn" who- earl) in October, prOfihcssrd thir *'» winter 
cmnpainji 01 no tni^kU iinpnitarKe nu} be louv^In out in tfak wariprr vjuihem 
treion" vix\ dL'St in hW fnnxiM at to the <inptrtijnfc of the winier fijehiine in 
the EljOkins, btjt vr^t obvif>^it.jy ignorant of the «nrht>' <ti tbe cold-Kason 
M^fjLihct t-tiodiTii»ia oi that nigged diitsSct. The wmiet^ of the ceninU and 
cxiiem Btlfc^in trountriei are noi tfw>' unlike tboie of eauem Gvnnajif. The 
Knnu^ b> deep on the mirtmrarr^c and tr- the pn«An. The cnld it -orvrre, o^ten 
bcloM^ x<io (K^i.) On ihe ^e3>iein ciMii, and in ihr ivnnb, milder winin 
dmtato prevaiL l~he winieTi arr cool raiher ihim cold, and much like thoK 
of Murhcrn Kr^rKc- The ratfifjill tlonf: the Adriatic coMt » heavy ihroughoijl 
the year, c^eiiaily in auluavi. 

"Hie Serhtan oampaigT^ wm carried out under preat «Tesi of weather- 
Early in the Tnitonir inv^ufon [Oct. IS) the Hutumnjil rntTis and mid uealhet 
^rearly impAlr^ che muv^rnents oi the ^iins ;ind Uvdps ai ilie invading unciei. 
and delayed ihc arrival of enemy reinforctmenu. In one devpatch ii was re- 
ported that "mud i^ (0 the S^rhfans what tnov i« to the Riueiam. Before to- 
day, Serbian nud ha* belpcti tc> <irlay the enemy uid been a valuable au^- 
IfMy." The Teutonic adtan<ip "necrrotatecl itreat nmiaw>' brcaii* cf the 
httn'y r;iin*;, urirwTi. wid deep mud, and i*a* inevitably veiy slow. Tlii* u-ai 
a lielj) to tiir rectealing Serbians^ but the mud alw upcraLnt in pment the 
arrival of tWc much needed French and Bntiab reinfotccmeni^ 'Terribtc 
tfiotfftorme'* in mid-Nffvember made all cperationA very ditBcnlt. The dif^ 
Cultitt under which the C^crmsrt were laboring late iii November gave hupe 
to the Entente allien, irt, a« nnr Herman desparrh put it: "Neither W 
penetrable nndt. Jn)pa^>aMr in-juntaiin thickly snow^lad, nor die ahtOKe of 
reiitfoTcefncnti ^nd ^ticlrcr, ^verc able to check our advance*' ( N<>v. 2^>. Snow 
wMt reported a^ Saioniki it tbc end of 'Normber, and wa^ token b>- tne uattrvi 
06 a «cn of a cevere winter, "Bitter weather, " "heavy and tootinuum «iati«r- 
fctorma. reaching the proportion* »f a bliJUMfd," ii'ere reptirred. "Ut*qo»- 
tionaUy. thr weather h a material factor in the tighcing/' an Athetit deifwech 
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{ Nov. 30) (tkl, "nnil his hAci thr rfTn-t of drUvirit; thr punuii tii ilie SerhUn 
■nitj in '\th iTtk imo Albuiiid." Ttir nuffrrin^^ nl rhc Srrbi;ifi refufj^*^ irtrloit* 
\nt Uri;c noAfart) of ftfcd pcT9on>^ of wuoien, nihl of childrcii, vrtrc terTLUe, 
SiruejElmi: over rtnjj^ ro&ii, throuf^ cold tfid ilccp tfiow «n4 rajn. wiThout 
fcuffdfnt rood or dot}uns; dying, doubik«A by thouMiylF, oi cold tnd kun-' 
K^r, — the nory it unc of the moil trst^io incidenu of this terriblf war. Firr> 
CDold tridmi he madr, otrin^ rn the Uck nf wood, VrhiL^Us and f^irn. hid TO 
be JihuHJoirieilH <1>J m^iiy 01 ihr fcfLj|;rT> wrie bjiicfuuird in iTir iruw- A 
sU^r rctirtoxttc ui tlic French iroop4 cotlv m Doccmbn vns maiEt iiKcuuiy 
in orrfcf tlist ^^rnirr quarirn "let* cxpo»cd to rbc inclctncnciei of the wt*rh«" 
Qui^t b« ttochetf. Ttiid retiremmi tv:u facilitntcd by ihc dclny^ cNperifncfd 
hy iht BulsiTian troop*, owing to tUt mow wid the *tatc o* the roods.. At 
S4lanrk] Wlc AJlLCri rniD|K luffrrH from ihr "dninp and prnrirnrios cold." 
FiTtfivood WMs f^nx- The itio^t frcqurni lauK of liisabilil) iinocki: llic FrriKli 
tidkr* vko fou^i in the bcrhiifi <3ttii|iuik:i^. vvu Uokoi fccc. rc(T?h«iiiit'nG 
'mMSif Hinputalioni. A <uncetttrjtion o^ Gcrm^ «nd BuLi:aria«i iroop* at 
Mofinxir < Jan. 24), nVrf iheltpr a«ain«i tine winter wMthrroxiJd hi; round, 
Ipd rhr Frmcb r<j nu^r an iir ritid to Htsi city, The weather during ihc rnid 
¥nb ^iiK, but tlie vrind boufterotu. tnxn ilie nonlL 

ThI UAtDANCUtS CaMPAIOH 

The Djittlar>fllet cnmpjiizii turfed — at Iri<«t for the rime Iwinjs — with the 

eirA<a4l>on of tfcc Gallipoli Pcr^iniuU hy ihe ^n^Ii^ irixip«. Tiwardi the 

tnd of rSe summer, tn the dr^ Bcn»n oJ That lub-tropk^ rf^ion MifFrrJif 

Jfom thint ^*-K to be e^pKied. yet the Kiitish ictlitary authoriiiet stxm tfl 

bave Diade little pim'isfon for a wHter *upply. Tbe wether tvAf hot, and the 

HTcn MifTercd tor w^pt uf wnirr. Dela>-* in rlip Hivmh:irltiition and in Ae 

advance of the troofit were occAiioneil b> ihc iie(<i«iT3 uf lirM diFiniibarlmt 

ibc miilea for aurn'i'^ff natcr, A Inrec rewrvoir, holduiit 3(K0(H> nallunt, wicb 

^jltfiribucint I»|»*i wtt later built in ihr Artzac region. Old oil Tins were 

■tho provided, and fitted with haftdlea, io tene for carrying water to the men, 

Etrijr tn Aijfp»t Gen. Sir tan Hamilton reported that "water croublet" pre- 

tirmteij bis carryinif on! Hs platr.v AH tank* (Ait^' 1^) were rrdiicpd to on^ 

,pioc a dar- \V}ten ibe mult* otrrying the w-accr-taE» Afivcd ax the in*i|. 

"the men would nub ap to them in iiw,imi» juHt io lick the moiuurc that 

tniied through the canwa.'' 

EarJjr ifi October one vi our '"militat? experts'* obwr^ed tbit there were 
"ftill three months cJ ipod weather nhrad for ttny new move'* in the Dar* 
iaoellca. His tamiltarity with the elintaiic condiiiont of the repon was i>ot 
tw be iTrrrrrded on On Tkc. 7 Gen- Sir lao Hamilron reported : "I regiei to 
fa> thjtr the oveA^nfer^ acKiall) taken foi dr^tiibitiMm (ni wairt) provifd lo he 
iradefjuare, and ^uficrinc uid diwrirani nation cn^LLedn*^ The disiribiitina of 
water from the Undine plaL-rt did not work imoothly. The «o]dJera ^n ihe 
bene tn order to fdl their water bottle*, and tonu of the Ici^hier^ jE'i^^ided w 
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br from ihr hoirTi xhn the mrn HaJ fi) 4irini omi w chfoi for watrr The 
Sttvla Bh> tuftdifi^ raiini in it^t objrcr, ]ars;c)>. vftliour ^uubt, thrioiu)|h thr 
Jliluit of tHc wtttCT Mipply. Tl>c sufTcnnj:! nt the irooprt on tlii* accouiit naikc 
^linful mdinc- A Svkln«y (Stvr South VValei) Je«p«tch» dtxcd Ike I5, 
rvorcd the m»re^:ne fact tktt the ADftraliaot oq ihc tinllipoli HcnintuU, rnoic 
oJ wttom had oct'cr »<rr :t tnom%xonaj hi4 iheir fini CTpcriracc of iht »on on 
Nov. 27. A *'firrrr and hitirriy rold" nnrrhcatr nJnd hlriv thar ni|^rj wfch 
drwIiriK ram tiiminic lato apow. The iwtt inornmK ific ntrn v»iukF up to (ind 
the country covered with mow. a/id the snoiv iiill fdliiniL. This ^nfmitonD, 
docribcd as a "blistard" and aa beinj: "a month beiorf the ordmarr date of 
ftich condJtiofU in GaUipoli,*' caught the trocpt unprepared, with imufBcieni 
ftheltrr ard cluthinx- There vru much iufferirig intm the cold, and in the wet 
■now. The niehi oi Snv. 2S hrna^t a lOiarp^ cnld wind^ with mnrr «nour, 
tfld the Ground frote. This weather la»red foi «oix>e time, durinis which tlie 
Quartermaater 5 I3cpartneiit vri» able to suppir waterproof capes ind rubber 
hottn 10 some oi the mM- The Turk*, alw, 4rtin to hare been cnui^ht unpre- 
pared, iTid bad to evacuate tome o* iheir trench^^ Early in December the 
uiual tubrropical winter itornM made it difficult to bring up proviiaooi, and 
the ciincinijed tick of drinkJnK water began to icll upon the rondiricii at ibr 
men {Berlin tepon). 

The Rnnl evw.-iiatKin of the Penitimln u-at jlded by u fng^ whkh "fbr- 
TLinnirlv fiLine l^nv over the M^rfaic oi ;be vn,'* liui a ^alr dunniE pan of the 
Ctnie (reported a* 35 miU^ an hour) ruadc it diH^cult lo uw pten and Iti^iers. 
Ncnpcrthel<««i in tpite of all obslacfe*, the British Troops were all safely em* 
barbrd, »nd the lU-ptannKl aad unfiucce$«1ul G^lipoli expedition came to an 
«td- 

Th8 Caucasian C^mpaicv 

In their Caucaj^ian campAign the RuMionr mcf very acrere w^ter 
weath^, y-fi oeithrr inienM cold (^20' to —2^*¥.), nor deep and blmdic^ 
snow«rorin£, nor b:t<t roadt in a ru^uced mourfiamou« CQUntr^v at ht^ M' 
tudet. seem seriousi) io haw driiiyed their pro^resi. As hr back t» corty 
r>n-rmbrr, -^nnv^. lir^xllyed ;» '*ien fret deep," and 'Vwlone*/' which dmibc* 
l»* mean!« gale* atvompa^iyirii tHc *nmi'tall, liampcred operations. In mid' 
January the Rj»!«ian» aucceasfuUy fought tht Turkith troop* during aevcre 
snowstormsH **abffve the clouds,"' wherr trcnebe< had lo be d«B in deep tnow. 
The pursuit c^ontinucd in spire of ^now^iorms and the aNaence o* roadi. TllC 
Runinnf advani'ed through deep snow (*'vip (o their ehrsts in snciw^*). acrva 
*^alnio*i inftitc»ible pjmc>." in "intcHscIy uilJ wf^lher." The fiial upeni' 
(tons around Erzerum. in February', were carried on under the moil ttvtrt 
we^iher Cfjoditinns, the snow bein^ deep and the thcrmonKter bcinfl: rcpotred 
Mi — 30" F- The RtjoTanK have alw&ys been toown o^ fEood cold wMibet 
fighters. Thej' have mitinrained therr reputation during the prrvn; war 
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GaU, g ntiv dima^V ditlri.^l waii acIiM 1u tbr vk-u^ i<m«,'— on* in u^ikS iV 
woithrr type^ iliftcr fmrl^rdljr from ihou- which d]flr»ctcn» loy o^m- por* 
lion tii ihr »'ar arm rurpr ilml tn Anhia ;tnd f^fEyi>t- W'lnpotunu n a 
country o^ 4nd»y: ni ieititw HiimiKr hrjtt: ni ilcwni aaiI Mcppn: oJ miM 

PirintCTiT v^^ o4 coM fc»on raiiw. In soinc of ihrte rrjp<cc« Ji hftt a tiood 
6tg\ m common \v^tli iliv Med iter rnm-An cniinrrica, but its rnjnfall n k^. — 

I the mu! mem annoji ntinfatl m nnK~ abciut S I'nrttPi. intJ somcr ^u« 2>^^ ^^ 
balf a« mu<h^ Xfarv^ nun ulU ua vhi? mnuntvot iHan on (lir irid lourlanilk. 
lite Ti|>m and luiphnttc} IumhI* come t;rncTalI> m Eaic ^vinicT Cf «pTtn£. The 
hifEhcM sijfiwntT icmpcraiurc* nverapt bttwccn 115' aiid 1^2"; itx mHividudl 
CMM tJi«)' ewrr nm a tft^t' d^^fccs bi^her- Durini; the vxoemvf Ik-jlI the naiivcB 
Vikt tHiii^. (ItitTni* thr <ts)' ti'n^i i'*i unf3rr|zmi:nJ d^'rltrna^ Jn wHfrh rh< rmi- 
pfrafitrct nay he !0* — 25' limTr itain ociEiloon, 



It will hr rffiicmb*fr<J that Grn. Toii^n*h<nd* cf*li«Twi, pfoccrdin-j up 
the Tigris i!ipiur«>d thr hiitoric etij oi Cmiphon. but pjinly bfcauv nt lack 
oi w«m wfti iibli^d to retire ra xht river whrn wiiliin a <Jiori dbrancf (^biMt 
20 miles^ of Baitdad. TTic rtporr? tncmion mirchrt ''ovtt bumins vwdi"; 
tntnue MiBcrins from thriit ; teinpc-r«ture* of 128' to 130^, — xh? Uttcv read* 
injE« douhclcm loo hijth for the time of yeAf. Ii woa (irce«iiii> lo keep the 
army near rhc intt, wh*r< thfrr «** a plentiful fupfU' o* irarer An officer 
Jn tUv R'i3*l Firld Ariillriy wtufr ni innjifrraiiirrt irt lIC ; i*ml <rf rlir tk- 
iiaoMkun of ibe inlaiiify in ihe rtrj hot Min. "Wc cannul cairy neuly 
cno«iK^ vratrri"' iK fi<?Tc*. 'wid oncV iTwiiruc =oon ^Avell? whm tlic »i,in tt up." 
The h«ai wot "cu-ioul the limit ot humim endurance/' 1 he nien tell dl ut a 
Tc»ult ot the excmive hrai ar<l ot the bid water. 'Hte temperature in tbe Si»- 
tenr« vtot rqvirifd ^t ).Ur , aiiij this may eMik bivr hern the c^uv. Urt' 
»u<b conJitiijfk^ "the Miffrrini! «f the wotw^ed a:iiJ y>k\ \njti yMMicwnz 
to cvnioiipUlT." On kn aiVrrnion oiakIi ibu lame uflker's £Oieclcs irerc mi 
lioi ttiM ihcv blifieml hit iacc. even under (be ^htule oi hi» hclntet. 

THc relief e\pcd»i5on linJcr G^n. Aylmcr, grSf>£ to the relief of the be- 
IcaiAire^ im-p^ \r\ KiJt-<']'AiTi4rft [JanuAry) nict with fcrlnuf diffic\)lc->« on 
account of the raiai, A Londofi Jespareh {Jttr. 22) rnontimti a "hutrtcine/' 
wtiich had made nariffjdion ard other op^railon* miHi diHvijIr. The Ti'i^Em 
TOke nipi Jti - "Atrocious lAentbcf"; ''infr^^Mii raicV; R004J4 ind deep mud 
coffitiMJrd. On Jan. 24. it wn?^ repotted ihxr tbe l^iicrivt lud J^yai 7 ferr in 48 
li^r> a: Kur» "pTtventire oil troop movemenif by tjind," It was « hard 
Mnicfite offJiinM both Turk «nd weather, without dcftniir Tf*^jlt. "At thh wa* 
«o," C«e detpitch noted, "the ncri& If very full, wiib a ^tronc cjrrent " 
tfiw ^iiig an odvaficagr 10 the Britltb strrny, vrhi'fb ^si provided uutb pan- 
toont. 
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TiiK Campaigdc Acaimst tmk Svmx Canal 

Much lu been m4 aUiut tlie powib^, or pfob^te, invwuMi oi CQrpv 
hy tht TcuriMiTc Attin, vid man)' contnidic^Ar?, not to tOf erroneom xtxtr- 
nvnn havf Irnuml ih'ir «->y into princ. ExHrily wKii bn Rciially been m> 
crmp\UM V tbc Gcmuiu tn prcparstkui for ihu AUtidpACcil invuioii nn- 
aoi be dricnnmed oc ihr pn««ii wntlne. Ir hts been reported thiit tht 
Turb, with tbf uwcancv oi Gcrtnui en^ioMrt, K-crt- "puihlng a railtotd 
towird Su«, over 150 mH** oi ikwn'' and w«rt fTaralldtfis it with % pcpe- 
)!n? for water, Thnc n-awr-matrtx were 10 br laid from Bir-n'Sclint vrhm 
tlicrr air wc\\%. and ih« n^icrt vras to ht ijnvcn by po^Trful |win|tt. Open* 
inipi were to be provided nt convenient interrjils lo «upolr ibe croop?i diinn^ tbe 
march. IJurinf: !hc 'Jurkuh «dvAiKe, jaomc months agao, Jurrnf« tbii ftvne 
rrt, Witter « &t cftrrjed oil the backs of camels And dook«r«. 

With the known cUnurbr liandicapt oi the devrt clearly in mind, iherv 
It nolbme inhrtcnil> in»paN»ibIe In ihe uon^ttuqruin of *lKb m railrmuj and in 
pTovhltne watrTp by mcanf of tank n.n or pipe line^ astd food- I'hcfc i» a re- 
port thst German en^iivrers were pra*pecttne for inter hU through diis 
region as. far b^ck as 1912, In the cu« of this propoccd invasion, ihc grratist 
dtAcuIriet would prpt?r (iirely be en<i>untered [n tbe truifporifttion, fredln^ 
and munitioniniE of the trooiH over Mich xtty inferior nilvrayt a» tboce of 
A«id Minni. A^ to the water'Hipply Available for u lan^e arniy during lt% 
progrrM iKttin iHf desert it 1%, of coiinc, impoviihle 10 make definite »iate* 
meiits- At the r-AKttrr end nf the MedirerT;inKui the rninfall alone the ooMi 
a^'efiGei wmcwbai aver 20 mchet a >"ejr, h\ii the amoviflt decreuM^ to the 
south and nyst, w that even on the coait In the cmmtn- whirh would have to 
be cton^ by an nitiidiiit; anriy \n» than \*^ iiiclm fill ^iiiuilly. TIim b a 
H'lnteT rainfall. Hence winrrr would be the bni ncamn for »uili a campaiitr, 
bocb on acccont of the better water supply and oi the lower teni|ieraturej> 
Vet tfie tpa^nal and annunl rainfall b fiub)f<:t to jiTt-it fuctuationa, and c«n^ 
not he pT<-dictpd in adTinc^e, The cupf^ly it variible, and precanoui^ e!^>fci4lly 
when the re^^ of the rtancporr animals M well at of the men, are taken intn 
aecoum^ The ilini^ilt ob'fiaclc^ ifc not inauperablc, hut t^Ky are serkHB. To 
rrafiipori a larac body of trtjopn for 1 500 to 2000 milf*, probably etpoacd ne»r 
the coa}i to the f^re oi iJriiish war ves&eb, to a Bfibting ground in the tanadsi 
of a de^en, faciojZ thf Britifli troo^ with Efypt cloie at their b^dk^ preMDt« 
a prohleni which even ihe hiiihty rifificnt Gennan militar>' *tafl might weD 
he>itate 10 scJve. We learn thai the GcrmuiK have coniidcted die ux of IIT- 
cuulrd iiiuiuiH fur iiioiintE jLnilIeT>' ^ind *upplic» in rhe de^rr, ui otder to re^ 
ducc the water requirements oi the many traniport aninttU which would 
Otherwise be needed. In spile of lis many dtwdvanta^e*, a desert does po«M« 
one gcvflt adwmiafte frcen tfte pulot of vltw of health. It* air U dry, and 
aseptic. Under asiy ordtnar> conilitinn^ oi proper ^artltaiiun widrspreitd epf* 
demic diM-aseh would not be likely to occur. 
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The War In AnucA 

From the wiclcly-cxinukid war xonc in Africa but little ddailcd infonna- 
tion hftft rvurhrd u». although K^^^t chon^ In poJittcal bounckih«» hive taken 
place therc^ Latr in Novembtfr it wu rqiortcd thitt ^ith the E^e^nnJn^ <>f il^t! 
dry vfJtuM th«re bid cotk a renewal of aciivit}- on the pirt oi lUc iorccti opcr* 
tiling Affaincr rhe Girmnnt in Kamcninr Durifiit ihr rainy v^rnii, ttmr diffi< 
cultirii Itxd bcni niirKinteird la ihr nimxtijcitl iff eioolis aiid lujipiLicK About 
CSifuinsn tinic A Cipc Town dcipalch aicnrior>od liic suffrrinib oi the Ccn<- 
tnd African Iinpcrial C<mtin|-eni in ii3i march against Gennaa Eajt Africa, 
throut;h N)affnbnd, The heat wa« "ttrriBc." Tlie men wort 'imsquito 
booci" r«9ichint( ainioft to ttidr knf«s; f*aunllct» up to thdr dbowt, nnd vciU 
Drrr rheit fw-L 1'lu- contrail lirru-crn the nhundRnrr of «treami in rhu 
region and the andit> of German Southwett Ainca wa^ a wckot»c one to the 
OKix ^ho had pntvioiiily carop^i^ned in the latter dUttrcc. llic rc^uae en- 
iotKvd b>' the mtdical corp« vat rtry atnct. 1^ lurn ve*r>re t^tcsal cajM iin- 
AtT theii litlmea. to protect the top of thr fpine; ihej' w-ere warned agiimt 
^ifhirg in the Rfrvrnoon, and haJ fxplictt orderi to proceL~i ihein^lvn a)]:afn4t 
ereoini chilLs- h is a miiaiis fjcr rlui ibr evcitinfc and ni^hz rfiiU ai t\ie 
Tropid ii one of the sretitcxt datifcn icj hrtlili there. Gen- WoIkIct n re- 
ported to have Mid of the Tropica, "not to e«t o>ld is to avoid almott cer- 
tainly all the caijiK oi di«ntte/' 

Tiin WAtls Tiic Aia 

Tlie war in the ait ha* cnntmucd to ihuw marled irmiroU of wejither, 
kimilar to ibove noted in the previous articles of thii scrte*. Some of the e»en- 
tial facts dctemiin[nfc Zepprlin raii« on Kn^lond WPte cloarlr in-Jicaied hf 
a mrmbc* oi a Z«t)fie]in crew ac the end o* Scprrmbcr. 'X'nfortunarrlj'," 
taid thw German, •the weather h the htn ally of the llnslctb, Esther thierr 
is no wind, or ii !« too windy. The beeinninK of the month of Srptntiber 
waA kJcat. Cold niichia xx in, witli a ateady east wind. Ii v«t i;an tct a 
sttailf cast wind, and can float a considerable diarance, thus contcrrini; our 
petrol, London ii wittiin rin(;e-" 'llie Z«ppe!in raid at tbe end of Septem- 
her wa» favored by cloudi. which concealed the air^ihipc. Aeroplanei of die 
Royal Flyine Corp« were unable, owins to a fn^ to overhnil a /pppelin 
which raided Lcndon ahmi; ihc middle of Ovtober. A German aeroptanr 
mol adranlaec of a brSehc nioonli^t nlghi (Jan. 23) to drop I»n)l» un tJic 
Kentiab coatf. Anuchrr raid, soon atter^ was interfered with bf a "^fcfe 
miat'' to l^t bombtt could not be dropfted with accuracy. 

A German air aiuci on Pari) oa the nii;Ht of Jan, 29-3D ibowtd thst 
the French capttol wa> not immune from tuch inraiionk The French ««- 
pbnatkkn of th« Gfrman njccett was that a fog prrrenied the Frvncti aetrv- 
plartM from damaging ttie Zepprtins by mean-t of jcun^j^re- An Amiterdam 
d«^fiatfh (Frb> 3) rep^rceil a Zeppelin flying low ovrt a Duich tflind, the 
aviator having loat his bearings tn a fo^ llie I>urch giiard^ bombarded the. 
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air »hip bctau^ ti Us vioUiion oj Dniiniliiv \avtt^ In ihc last A«ck of Frfa^ 
ruatO', a ZfpiKli^ vrhtch wo^t tryirj; 10 xcai ocrtns tHt Froidi linc^ n»r Bur- 
1i^D«c» ac )ug'S *pfvA, V.-1U *o ideU)«d by « head wOid rhar the Freiich defeivc 
lud ttm*- t<T lirinti isp pun* and fhr Zrpp*!in w« dntro^vd. 

In tfipftl ui llw Irt^taiion ai x^hy^bcm^ pis. whijif %Mh and ^Bfrrw 
titc ii^ in3pc8»iblc uiilc4« ihr wind M in tfae rli^t illronion anii ol the- irroi^cr 
^rlccity. tbr Ccrmnra have brcn «<ndine tip Viiti in onlcr 1K2I tKr>^ mnj 
dtttntiiiif the prab^hW Mmd dJrrviinn heiorthnnd, MUi sp^tiiy ihnf^vr* 
accent tngty. 

Protective Mimicry aso WE,^TMEJl Cosntou 

A ^ioMiv p^Tat:rdiih itiiy be aJtkO tn a Irw af the imUMG f>f pit'tCL'- 
rivt calofinc. ciTtpIoiYi tlurint tHr vm^. in Vfhkh itir control of clmutr and 
weathrr appean dirr^ly et iiidirvccly, llw Jx^d^ray uniform w adopted, 
after Ion;* praclr^'al te*^t with nil ciykn nnd ihitdo o4 ndort bet^aiBr ii oui 
lemt iraiilr br di^trr»f;ui<li«l againM ihr lumnirT ^rai^fiiwii field* and the 
fiajriifi fc^. [Murine ilir wiDicr, vrhiic unilnimt^ or dark iinifornKi corrrcd 
with while caliro or oihcr lighi matcTial, hant brrn uccd in RiisMa, In the 
Alps, in the VcKpci, itnd ritcwhcre. Eren (he eun* and wa^on* have bea* 
cornvd wit]« whilt. In the North Sea, with it^ doudy d:ic*> tke German 
flen ii paiotei^ liVht ii,ny\ Fnicbnd aiv) RuMia uie n wfnewhAt durker gray. 
The Fni;V]«h and OrrTnun torpedo \waXv are black, tn ofiW 10 make them in* 
COTifplcuou!! at ftiKht, when they are mwt ofltn lued- Runia um datk giccn 
for ber Baltic torpf<!o bont* and fubmirwet. Uiit m ihc Black Sea fleer 
the Kuntran btti^k-shipt and cruiterc arc lif^ht Kray. the rorpedo boat;; dark 
f^ray, »ftd the (Luhmjiniief lichr srar-ffTecn, The ]i|£hi«r ^ad«c ate better for 
pTArrcHTe |iiirpnv« tr The cuniiirr lArinidrs of rhe RIark Sea- The Frcfldl 
(!<et. mainly intcisdcd fur m» rii ihc Atifiniic. h bluj^i ctay ; the Cufptdo boati 
are dark IlTav. and the wbiiiAnrm bonle-cTcen. "jost ihc color (Aivn seen m 
ibe 4fa on a clear, »till day, when l<>okinz over !be wde o# the ship.*' In the 
funnier tropici w;a Mpt are painted white and loipedo boati 1i|^t gny or 
date 0TBy. Air-craft »e f:erteTal1y painted gray, to match duudy tkies. buc a 
new devin- 11 in cnvrr ihrrti wiTh :i ^hvKj tramparmi fahrk:, vhich nukn 
them le^ viuble ^hen ilie tky it clear. 

The forejciiinii fact* on prorecriTe miniicry are zaken front an ffilerrttinft 
papci hy Di, fUik» Gunther, In a recent mifhber of DU I'mn-HoM (Bertio)* 
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Otving to the threat output of petmleuiTi in CiHforma and in m*t as a 
manu^KtiiTin^, milnxulp and atesamer fuel, the pioduciion of «oa1 in Wasli* 
ington hii hren omsidcrAhlv rcdvicod durinc recent vearii. Ii ii cAtimaied 
rbac chc contmnpiian cf Califoroia oil for tuci on tite I'acilK CoMt ~» c«i\iiva- 
lent to about 21 ,OCH),(X)0. coriA of coal, or between 6 and 7 timet the ovipul 
of coal in Wajkinjrron, or for that matter in all the Paci^ Coon States coca- 
bined, in 1914. 
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TH£ SOD HOUSE AS A FORM OF SHELTER: WHERE? WHAT? 

WHY?* 

Br Lniiif« IV. Mnn 
Uqjti o# t>oir^liy, Milwjiucrc Smc Normal Srhool 

AS t form oi fhcticT in tHf GrvMt PUins plarinc 4 pan in ihc hJM(>i> of 
tbf dev«l<fpiii«nt oi die UnitfJ Sutn and rrproitfntine « mal rriponK 10 
mture> th« tod HouK nierio^ our tnidy. Th« Littic '^to4ily," w imiJcrVAlucii 
by ihr untniciaml and u lirrlr fcmiwn, ti but > poAunt cuHo^ir}' tu ihf car- 
w'tndow obtrnt-i urlio Ininirt 3i.to«« rhr intiniHonaiJv Gtrat PlaiiM ^j*; 0I thr 
LXfiitr^tinu mifiml RoJtirt. Even l«» dtirnctitc iniy l)f tlir ;iliaifLJnmJ 
"sodil)'*' itundinc jn put^ctic dfjcctioin nc«tr the rtklroiipd. PrKticilly i^oxh- 
Mt oi ma jntornintMinal nature httt bwn u-rittcn about (W tod hcniM, tiun< 
dredf of nKich «till exitc ro thdtvr huniliet ^atii vcbooJ chtliren in ibe UnitH 
Snue« an^i Cinakla. 

A R»l-l>VSIf TO txVlltONMK^T 

Tlie »oJ ho(»e. likv the Fckinui l^loo, U an JmmediaEc T<:*^rT»e to mture. 
leltins a lar^t ^ni;niplik:al (Tory. Ii differs fmm the ig.\mi tir ihe Bii»hinaii\ 
nvxvt hue in bciniE a Iran^Eory fmiii t>f shcliet. It i^ overuLen b}- itir 
intM^em frninie houfc in much the mmr Mtio tfiAt raridiinu i» ^upplantej b> 
n^riculiure* A« an m<le« to an imponunt croup ot Keoj-raphical cociditiooi. it 
wrpMMf t\v lo$ Houtf and the dufiuut, which are found et^ryivheie frani the 
suli-afvtk tw lii* Viu\i. ^i^acesiin^ Frorifier I'^ndtiirtcii ^inty. or an rlemmriLry 
standard oi livinH, a* wtlh llie nc|fr»« ni fhr ^mith^ 'Hkc fari^ will no Hottbi 
bear out rhe vtatemeni ih^t ihe wd bouw. a» a fnrna of ilwelline uml b> wittic 
men in thr L'nitcd Sinlcs, U o\^r mo*( perfect type of printitlvc shelter vthich 
l\hn.UMfi. wari'i adapikin tn iiAt»re. This cooi^riMiR doet not include (he 
Indian xdohr himte. 

The seosraphicnl «lcry Migersted b} thr «od houw may be rtMlved into 
itv fnllowinfE prablenM: 

L Where are lod hous«9 in lav today? 2. Why? ,?. How <on 
Itructed? 4. What modil^catinnt appear in the nri^na} nmioture, aitd M'hai 
do thnae ch4n2r& inditrsrr. V Whar chin0r In relarrd oviditionf ha* brought 
about a dr^^rrAv in '«od ho\i«irs? 

The REisms nr tm« Sno Hni;st 

J. It'kfrrf It » in ilic Greai Pbiw retci"n of thr United Sinc« chiefly 
that UT find ehu intcmtlrK iorm of »helier. the wd htnise. con^triiftctl wJih 
ich variarioais and modilicntion* as the inErniou* Homrsteader anJ the 
leher cno devjne. By Great Plaint we mean thr WT^ern parr ot wjiat peo- 
ple lEenrrally lerm the prnin<^ correspond toi^ to tho*c ftaJd land& knowA ia 
\siit as sinH^r<t< where rrretr«nri% a bIm due to "great nEtTemti oi climate'. 

■copyrisbi ^ndlap 
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produced by remoteness from the ocean." As Herbenson cells us in Man and 
His IVork, "The Russian word steppes denotes unwooded tracts in middle 
latitudes, of considerable extent, and covered with useful vegetatkin. The 
victory (here) belongs to the grasses, which grow with incredible r^idity," 

As to the line oJ demarcation between prairies and plains, Brigham gives 
the widely accepted view: *'The hundredth meridian runs through the Dako- 
tas, central Nebraska and western Kansas. It is not the exact climatic boun- 
darj', but it i^ nearest to it, and it is easy to remember that eastward more 
than twenty inches of rain falls in a year, crops are raised without artificiaJ 
watering, and we call the land prairies. West of the line there is no sudden 
change cither of climate or topography, but on the average the rainfall is less 
than twenty inches, and irrigation is needed, except in unusual seasons, or for 
crops that require but little water. When we cross the hundredth meridian 
going west, we begin to be three thousand ittt or more above the sea. We 
have crossed a plateau which has a pentle slant to the east. There is a central 
belt of the Great Plains which is smoother than the rest. It runs through 
Nebraska and Kansas and into Texas, and has been distinguished as the High 
Plains. In this central area there is rain enough to alW- the forming of a 
sod, which is Jirm enough to check erosion by rain and by small streams.^' 

Nebraska is an unusually good state in which to observe the relation of 
the sod house to topography and climate. Here, because the regions of the 
High Plains, Sand Hills and Prairies overlap, we must not confine the area 
of the sod house too closely to the western sections of the plains states. For 
example, in central Nebraska, in the Sand Hills region, sod house dwellings 
and school houses are not uncommon. We have the statement "on good 
authority that in one of these counties alone there are at present from sevent)'- 
five to one hun'dred sod houses. This statement has greater significance when 
we bear in mind the sparsity of population. 

The Sand Hills region of Nebraska is, paradoxically speaking, a wet-dry 
countn'' The sandy surface is dry. and struggling streams are few, but just 
beneath the surface there is an abundance of ground water. The location of 
the ranchman's home can here be permanent. Neither is he compelled to erect 
windmills as in the sections where the water table is low. Condra, in his 
Geography of Nebraska, says: "There is little surface water in the Sand Hills 
region. For miles in the hills proper no stream-channels arc seen. The 
streams are abundantly supplied by spring water, but with little or no storm 
water. The open -textured, sandy soil absorbs most of the rainfall. Though the 
amount of moisture evaporated from the soil is large, there is not ns much loss 
in that way as some have thought, a surface mulch of sand preventing excess 
evaporation. Much of the rainfall percolates downward through the sand and 
becomes ground water. The water table is nearest the surface at a distance 
from the river valleys, rising and falling with the wet and drj" years. The 
amount of ground water in the region is great, more than would be expected 
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*nlh »W ntitfilL Cipnlht)^ «aT*r J* proeit in ibe «Aii<t n few inirhet bttow 

oontmoo, mM v««1 vrcAthcr powls arc more cominon \hvi pcrmniKfit likr».'* 
The "Why" of the Sou Holsk 

2. ff'Ay ihouW hou<« tw rnade M «od^ It i» ohcn the only flvaiUblc 
■Bdintr n]3jeri:i], Tlve trrrlim pUinv ate the i^fasM IiimIh for the eximtUr 
HR^ tanchc^. 'Hie \v.nnc ht ljkcl> [n be biiili « tnnte liifToncr fnxn iminv ni 
nilratifK, To turn the Arm. deep ted w-ith a pltm- i« imtck Work. 1ltc sod 
^■te involv«f pr&ciiuNy ivi expend. Jn i^Ti, thr exprn» can he rtdu<cil 
jiPBie COCC of wjmlow-^lttf. It M «A^ly cciutnjcted, ami rt^HEt both hent and 
cold. If ti fltshir »nd dunMc. The K?«nt rainfall and mpld n-AporatVin 
leivei ihr l>;tili](ii£ iitlJU-t. But few prrwii^ uijuld «r lirxl thiniglit asHinate 
«Tabil{|>' dnd diitjibility with t io4 boiive. 

3- Hoto h a kkI htMit constructed? Nature futrtJKhcf the mAtcriil mi 
firei hofTJ. She Uto 6vnh kindly- with manV Handiu^nrk^ 'VUt houfr i' put 
idfErihci mtKi timpl), Somptimpii, nt in rbe case q( a fichocl l"flu*r, al! the 
neiizlihorhDoH famih'e« gather xnd huihf ft fn one da;,'. No fnmework need 
tc cnrLlcJ ircfiHr ihc mhI (> lirJ> Ar>> (Jiui;li mmI iwTvminil tti the builduiK 
i* uW, »uctj «3 bluc'itcm ^r*** or htv intaJow i:r*» cut from a moiit. com- 
pact landi a mite or ic^ avr^y. Autumn i$ the (treferred time, vhen the. roots 
aft rottgher and thicker. A drr lime it b<«t for Inying the tod. a« the biiildtnc 
♦errloa !e*s. 

The iod W air in hlwl^ i«x* frer iir more m lerieth, a foot or more w?<le 
and r^o to fuut fnchfs tMck. Ic is laJtl Mixk upMi SIi.«.k like bikk. with ihc 
$j^m »d< down. The Un;:tH oi ihc block d^tcmiinci the thictncw oi the 
wtlL It can rutly t>e teen that window- and door coiin^ nil) be wide when 
M in a wall thit it mxraJ feet thick. The fratre* for the*e are ol tumher, 
and are in plurr \rhen the waIIr are being ^oilt op. 

ITie TOtrt lii the car!) atmI hou>r ivat of tod. wherr niiru^ %hinctr« are often 
«*C4i. [| h able to witMiAnd the shower*. From the '*drjiw>" or "caiiy«>i." 
the home^Tratier «ccur» the lone pinc uid the lapIini^A. We arc rcmindcxl tkit 
the local iJeraik oi surface van' t^ the western plajntn The sifcp-waJ l«d 
ra^inet are oiten known ai tanyoo*. In the billot^j Sind Hitli repon ihere 
are the "poikets" and bastni and tlie Itarven "blownut*." In wettem North 
DnloiR the drrp %~aUr>'i. whirh often fumiyh ptoiertion iei AirimaJit from ihe 
sEorm»of At^tcr, «rc fon:iccirn<» knovm aseoMlceii, At KUcfi Chuiv^ill Senipk 
•ftya. "The mere flat and featureif«o a lowland b. the more iraponam t»rv.-wne 
et^n the ^fehttft fvirface irrt^ilar^iiet. In the dea^ k^^el of extttiuve pUini 
nm *Wiht eteiai^'rw arc 'if-'ttd upon for spedjil trt*^. n* j-.'iiuifr prtiilisr 

Ttie l]r»t oilier* bad Tca?an tti p'^kc hich^ ^^^h tjaibcr a^ the) oiuld 
procure tlotic the atrcanLfi and in litti« d^pro^iorvi uKcrc wtier hoJ Mnod. 
The ridf*e pole for the roof of the *"«ddy" k i^ukU) the long pine. Ahmu 
the middle oi t^ch flde oi the roof si second Ioqie pott e^endc parallel to the 
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ridge-pole. Rough slabs are laid across the poles^ These ma.y be covered ^|h 
taf paper or straw before the sod is laid for the roof, grass side dowo. The 
sod may be laid double^ the second layer covering the openings in the first. 
Ilie pitch, or slant, of the roof is slight. And invariably the stove pipe extends 
through the roof. The American homesteader seems not to have made a suc- 
cess of roof thatching. 

The Interiok 

Questions and f^rave misgivings arise in the mind of the reader as to the 
interior of the sod house. It is here that the ranchman shows his superior 
civilization. In speaking of the American grass lands, Hcrbercson says: *'The 
steppes of North America have been occupied, chiefly in the last half century, 
by settlers of North European descent, who have established large cattle- 
ranches. These have not reverted to pastoral habits in returning to pastoral 
life. This is partly because they came of a race which had acquired difEeTcnt 
characteristics during centuries of settled iife, and partly because the con- 
struction of railways has opened markets and removed the isolation of steppe 
life, where nothing could be procured from outside sources, and each group 
had to supply its needs from the materials at Its command." 

There is frcquenth' the strange anomaly of the sod house with its interior 
furnishings Including a library, piano, rugs and pictures. The owner of the 
house may be a college-bred man or the father of children who are attending 
the university. The walls are trimmed smooth Inside with a sharp spade, and 
plastered with a native clay, '^giving a smooth, tan colored wall as easy to 
keep free from vermin as a frame building would be." Often walls are kal- 
somined, papered or whitewashed, A thin muslin is usually tacked over the 
ceiling, and is easily taken down to be washed \s'hen necessar>'' Pegs are 
driven into the walls for hat and coat racks and supports for shelves, with- 
out which a sod house would not be complete. The house varies in size, con* 
talning as many rooms as are desirAJ, a covered pa^^age often joining two 
buildings, llie floors, usually excavated several feet, are of earth. 

Permanency 

A well-build sod house may be occupied for ten, twenty or thirty years, 
with the sod roof renewed occasionally. Cool In summer and warm In winter, 
it furnishes secure shelter when the winds howl over the plains bearing tht 
blinding blizzard or the grating sand. Flowers bloom in the deep window 
recesses the year around. Today many a family lives in the wd house as a 
matter of preference. In modified form, it Is likely to remain in use for some 
time to come in the western counties of the Great Plains, where timber is 
scarce and transportation poor and towns arc far apart. Drj- farming and 
irrigation cannot encroach greatly upon the ranching country. 

The spirit of independence that characterizes a people engaged in pas- 
toral pursuits is strongly developed on the Great Plains. The view from each 
settler's home is boundless. This Is the country- over which Kit Carson and 
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ButTato Bill rode in miny i wWd ridr. Hfff U whcrr ThroJ^rc Roo*cveh 
iivnl a coivboy s life. WhijArvomr Im^qiifiltty ihr mvHcr on iltt rrrrlrs^ |>l;ur» 
mar count upon. Near nrii:hbor«. ten or more miks ipart. cni:)>- social 
eaifwripo. RaiirDadi and luton^obrlfi arf. hown-cr, npidlv rcnMtvins the 
tomlitiovu ihu ittenJ iwliMnn. nrid the nincKic«n eojojrv ltirf[e opportunities 

Homestead Laws 

OfOVnniC oul uf llir iinrrBSl} fur mlniMvr tsinclniii^ K'ouixli* ''^ t\ir ranni- 
^rici portion of Ncbr4^1u. tb«t n kn tlv Suid HilU Add Hlfti Pliu'ni. conitrco 
piiSMd A hoirmteid Uw kno^-tt ta xkc Krnk«iij Act, sn I^H. llir nperi- 
men! of trying to coiivrrt this T«i£Jofi mto fjimi& liod hiileci gcncrall)'. 'J^e 
Kinkaid Act allowed ihr h^nvfiiritdrr to reuik« an entry for 640 icrea of l^nd, 
itifiaid oi 160 sirrry, x lormrdy. Thm ihr hon]n<Tf*3t^r iriAkn up In quAn^ 
titr of Und for wkit the «oil l^ks m guallty anJ i>jiM!iJktivrTicM^ llr ii)u?»t 
depend UmMt mtirclr ^l**^'^ £r«£jnK; anJ Mwk rAi^^^n:. *'Th( u»c ol wiad- 
m^ Odiy tnabdi! Siir to ^nnu- n tc^rdni nnd prrhapi n. i^w ncro of fWld pro- 
ducts on hit daitn, bul inairily Wm d«pfnclpnce icu4t bf upon utiliiinc the 
mtuml fpane gnmtli oi gniM^'' Such landi inr excluded irooi lKjrn««tauJ>- 
inz V tn>>' ^ re4u>nu.lily pni:ric-jilitr fnr irniEniinn hy mnuii of neater con* 
ducted from natunJ Mrraois uchirr the n^nonal Irn&irion Uw. of by privACr 
rnt<rprij<, partioilflrlv abnn tht North PUue Rlvrr, "ITw old l(j<l'»crt 
homorcad, a* oricinallf pbfinfd. h^ serious nnturit drawbacks firi (he (.frcst 
PImi. The« wc^f iht Mni-and condttJonc th« impmsibility of redumiojE 
by irngHtrtNi on uix'uiiiil of lai.^ of u'^frr ^iLpply: [fir /rr.tt elrvali'mi ruig' 
ing from 2000 feci at tht C4.<cth limil ta 5uOr* feci lir mnrc at the vi«irrm 
Ifmit of the im, ^uid bcine fir above the level of ftreuik*. 

in tomeiurhfi, tvc m*y toy of the r^ housv: 

( 1 ) It tnty br i hmPt in cvf ry wnbr nf the unrd : nof a bovd or a M|n* 
<ii poverty- 

(2) It is rbe cqirrssinti of ;i nutTirat rr>4»oo«r tu i pfi>Niotfr^hir rnctcn, 

(3) Tbc iitud)r i»f it a> luth luTnistio a cuiicrrtf ^ppruuvh to the phy- 
Mtml Ecot^raphy nf the re£>affi> 

Gcofinphk Infiuencc* in .Ainmcin Hbton^ BKch*in- Ginn ind Co.. Boston, 
Man and Hit Work. HcrbctTwn. Ad»m and C'hari>r3 Bl^rk, Loodon, 
Geoffnphy of Nebraika. Condn. C'niwrriit^' Pub. Co., Lincoln. NfbTaal:a. 
Tnfkencet of Gerffraphlc Emirunment. Semple. Henr>- Hoh i Co., N. V. 
The Sior> of rhr PrRirirv WHUid. Rand \IcN*lly & Co., Chk3E<», 
HoM' the WurlJ is HouseO- Carpeeicr. AnxnVan Book Co,. New VofL 
How Wc Arc Sheltered. ChiinbcrUin. 'I~he MacmtUan Co., New VorL 
Concrt«nonal Record. Kinkaid Act. 
PercoEul Experience* of Getievlevf Richmond. County Siiperinttnd*nt of 

Kieth Co.. Nebrvka. 
Perwnil Exprrientt* of CattuI G. Pear*e. Pretident Milwiukee State Nj 

nul School. 
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LITTLE HOLLAND 

By Nell G. Hudson, Madison, Wis. 

HOLLAND — '*A land without mountain, rock or ^ring.*' A land of 
constant uarfare where the weaker has been victorious — A never end- 
ing conflict between ocean and man. Neptune, not accustoroeii to defeat, is 
constantly seeking points of attack. Some battles he wins as in the thirteenth 
century when he overwhelmed seventy villages and took one hundred thousand 
lives for toll. Tile courage and perseverance of this little nation won, and 
the Old Man of the Sea retreated, growling, to his fortress. 

The waves built sandbars^ and later such material was built into sand 
dunes by the wind. These were taken advantage of by the Dutch as a ill: 
foundation for entrenchments against the common enemy. Hence they were 
reinforced and added to until at the present time she has sixteen hundred miles 
of such embankments or dikes, including two of the largest dikes in the world. 
Since her ver^' existence depends on the efficienc}' of these ramparts, she keeps 
an army of engineers constantly at work reconstructing, improving, building 
and watching for the least sign of weakness. This takes money and a great 
deal of it but the people furnish it without a murmur. 

*'By nature the countr>~ is a mudhole; by genius^ energ)^, patience and 
faith of a noble people it has been changed into a. garden.'* 

Most English-speaking people mean the Netherlands when they say 
Holland. In realitj' Holland is only one of the eleven provinces that make up 
that kingdom. The whole countr>' is about as large as South Carolina. 

The country- has two great natural advantages— good soil and an excel- 
lent position. Most of its soil has been transported; it is made up chiefly of 
sand, clay and organic mold, which the Rhine has brought from the Alps. 
This land surface is in general so low that it has to be drained. One third is 
below sea level. There is a regular network of drainage ditches. These, be- 
sides draining the land, ser^'e in place of fences and act as roadways. It is 
said that there are .SOOO miles of navigable waterways made up of rivers and 
canals, and taking up one fourth of the surface of the country. 

Agriculture is the foremost industry of the little kingdom. They raise 
many things but are noted for bulbs, flowers and dairi' products. 'iDieir 
scientific and even affectionate care of their cows is noted the world over. 

Great Commercial Interests of Holland 

It is distinctly a commercial country. This is due to several reasons, 
among which are transportation, geographical position, valuable colonies and 
character of the people. 

The prime purpose of ditches in Holland is for drainage, but thrifty peo- 
ple saw that they could be used for water tran^ort while their embankments 
were fitted for roads and railways. Therefore no part of Holland is without 
ready access to markets and it is known as the "Land of Traders." 
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V TUs littl* klnfi^om in ttu jcuiunrrci^ key ttt nonhan Etirnpr. h con- 

Hirol* tha tMurh of thr Rhine w f^Kh s ih« cofVinvKul rU<^ ot G«;miny. It 

Hb n$ht to ihr pufa of imlt brnrftn antral Eurtipr, Amrrici, nnd Kngljinil. 

The conMdfil juaociitt:oo of th\s people with ;tic ica made ihcni evperc 

sdlon. In iIk !7th ccnun- *He *v«> the tint kk power. Ilenee irt ilic di*- 

of new lands the ^^ak her part. In cfllonuation fhe «» nuvt Micdcsr 

[ful Ui the Eiftc Ifi^Lci, alihoufcn «he hiu a foorhoM in iMirth<Tn Sotjih Amer- 

[Icayrt, Tod^iy she eraij«« hea\ily with tbpw po«*rs*ior** and (text lo England 

beoi 1B0M siKcrsstuI in her izulonial tcltcniei. 

A LiDntrv-uivjNG, Pkos^bxovs Pbom.b 

■^R^^iiute, senc'ui. vjjilnm, thcic people lo>'c ioiroscly ihcir rolj, wei 
'1afld> THcf have made <he liomc beaucitul and uerr the tint to EElorif) ii in 
«rj." TSrir dttelliAe^ jre modrk nf nratite<# Twnblrd Anwn Iviiiws and 
,la(r)i]n« i;alr> air tjriniihtni It i> a Ijuti rthere paupert^Tj xkI triiije 4%:aioef) 
tetikl. 'DiTiti ard rcunuitiv preTail* whb plctilv fur Oie raifir li^K' 

Thfir very etntenir )ia^ been vnr of waruir utih nutn on one liand and 
the oixan on the other. Utt ^istorj a {iXleA wijh ch4nKt- At one iitiie tSej 
were vnder tile rule of G^nnany, thcr Spain, duiins which iime ihey KcLied 
independence; ihey nuinta^ed a republic lor two hundred fifty r«ar« and wtw 
a Hntited aii»iarch>. Their «uffefinffft tasidt them eympathefic, broad-ffiinded 
and iodtpcndent. 

People of adtam-ed idn^ wujjht refucc with them, Th* Pilcrinu from 
^Fn^land, iho Huffjenn?!! f'r*m France, Gentians and down-trod^fn pr,T^le 
lirttttt anj'u'hetT, ill raitie, siirr of a welcome. Thew wanderers in rTuny in- 
tri. brmigtit waj^ oi dcnn^ llinic^ that were new and tliqr t[av? ihr bett 
^tliey had to i^eir bcncfacinrv The Dutch took adrantafe of ihit oppor- 
^tunity and developed their mnnntacturinf Lndustne« to a ^Kai extent. At 
pf««cnT thP4e nand next to annctiltvre. 
B Their Ur^effr dtv h AnMterdani. afcout the nre ot Baltimore. A eanal 
Hcennretfi ii with the Ni^rth Sea. Thp greai «caport, hwvever. h Rotretddaa. 
Kit ii s=tuattd near the fii^nlh of the Rhine and if^ the rerminua of many ttranv- 
Hahtpft fnxn New Ynrk and ^hfwhere. 
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E'"-*- JOURNAL OP OBOORAPHY IHDES£D IK 'THE EEABEBfl' 
GUIDE SUPPLEHEET." 
A» most itscn M iibmnn know, Pooic'» Index to Periodical Ljteraturt 
ten replaced by a vtmilar pdUicaiton. "The Readers' Guide*' and "The 
ers" Guidif Suppleiufni/* The former \% devoieii mainly lo the general 
3rinet» while the Snr*P^rmenr it dev^urd co special ni>s>tzine«. Tlie Jovir- 
iial of Gwi^raptiy belonz^ to ibe laiccr tlav and n indexed trsulaHy in the 
Readeia' GiitJr Supplcrttent, Tbti ihould be found in all.ot the loreer public 
tibranci ami (ulUL*e hbranca* 
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A HSaLECTED BOUROE OF QEOQBAPHIOAL INFOBHATIOH 

Roland M. Harper 
College Point, N. Y. 

FOR years, especiallj- since the invention oi the half-tone process about 
three decades ago, it has been customary' for railroads, hotels, land com- 
panies* boards of trade, cities, counties, etc., particularly in those parts of the 
world most fret^uented by tourists or where the population is increasing fast- 
est, to publish for gratuitous distribution pamphlets and even books describ' 
ing the resources and attraction^ of their respective regions. Many of these 
art beautifully printed, lavishly illustrated, and full of interesting geographical 
information; but comparatively few of them ever find their way to library 
shelves, for several reasons. 

In the first place, many of them are of such odd sizes or irregular shapes 
that they are not well adapted to stand on shelves or be filed or bound with 
pamphlets of the more common sizes. Second, they are distributed so sporadi- 
cally (few of them being copyrighted and most of them not even advertised) 
that no one person or institution can hope to have anything like a complete 
collection; and the fact that they cost nothing also tends to make them un- 
appreciated. Thus they are rarely mentioned in scientific literature, for a 
conscientious writer hesitates to cite a publication, however trustworthy it may 
be* which few of his readers can ever see. Third, the difficulty of citation is 
increased by the fact that most of these pamphlets are anonymous and un- 
dated, and thus lack a certain appearance of authenticity that they might 
otherwise have. Fourth, being intended for the general public, they are neces- 
sarily superficial or untechnical in rrearmenr, which may cause them to be 
looked upon with disfavor by some scientists. Fifth, as the main object of 
such literature is advertising, it is naturally biased, with a tendency to exag- 
gerate the advantages and minimize or ignore the disadvantages of the regions 
described. Even the illustrations are not always what they purport to be, un- 
fortunately, for when one community publishes a good farming scene, for in- 
stance, others may borrow' it later to illustrate their own resources. 

Most of the above objections will apply also to newspaper clippings, 
which are collected by some people, including the writer, and are often worth 
many times the trouble it takes to cut them out and label them. For the 
irretiular si^es and shapes there seems to be nn simple remedy flt present, but 
the other objections can be met more or less successfully. 

As far as accessibility is concerned, persons living in the larger cities have 
a constant source of supply in the ticket offices of the various transportation 
companies. Ehvellers in smaller places are less fortunate, but can get many 
valuable pamphlets at small expense through advertisements in magazines and 
newspapers. Kxpositions and fairs are another happy hunting ground for col- 
lectors of free geographical literature. At the two California expositions 
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Clllfomui ai counr wv better reprnvnled tierce than «ny uUicr «tfttr, aunt 
oi itt k'liunii^ fuvinif pAjnphIrK kl i^ttiriSuir. Of tlw iorclcn <:oiinifte» 
CiiwU 4ml Aij^ptMlia \\rn pi4>b«l>]) the ino^r libcrjiE ui ihif rc^pcci- One of 
Ctii«da'f offcrirv^ n'u ft quano ailH^, wiUi separate colored nupft cif oeb 
province ^md much ifr^tipi^vr natCfr. 

To the pre^iflinz iOfvittioii of anonymity tbrrt are name notable cxc^ 
tion«, Mo>f iVKtr handboot% coDtain the name* of unr or mon- pmoaf m^D- 
nlik fur their Jiuilicrihip, lamettfnet IncluJins trttn of umiit iliaa locil icp4j- 
lAimo; ui^l tbc unx i« irue of tornc booklets tkAling with inuUcr areai. 
VoT example, one «i xht CaJifornta c«ivitic4 hod ira booklet written «fid 
pn'jiied by Elben Hubbard, afiparenily cm\y a ivw ueekt before his death. 
And where tbr dHCe t4 nor i^iren »n (he iltle pa^e of a pamphlet it can often 
be ari>'i^iraateid writhin a year or cni> l>>- meam of Matistks pivtn wiThm. 
[f pat«r?aar( oi «itch pamplileu caLc ibe precaution lo niatk them promptly 
*Tiih the (Utc of acce^ion iht:y will know in aiicr jwn that thcv were puH- 
it»hed bttwtrn thn? tUxe and ihc latest event* merttinoed in them- 

If the trraimcni i4 unicchnical it i« not necetsflrily inaiccuraie, auid is 
better idapted than a fcfentifc trentite n-rutd be to students of the agei at 
whkli Eeojcraphy U oAniiLonly Mudied. A« fur m accurac)^ b cctficcired, 
the pmcnt ftvidatd foi frrc scuicraphicn] liceraiure, with the pocsible ejicep- 
tion of that iwiK^ b> \aM companic*. h higher than onr micht KuppoK with- 
out inve^igation. .Many oi the itntemeni^ in i^ie^e ativcrtiiing pamphlets 
rebtc to facts which there uould hard))' be any motive lor tni'^i rep rcsi^-ri tine, or 
vrhieli can eaifljr be verified in these dayv of rapid dmen^tnation of knowledge. 
E»eo wtne ilate nuppleiiierui to whinrl (fcoj^iutthiei puMiJicd iluruiji llie 
■ot century are more cxtravatittnt, and even inaccurate, in dcicnbing the 
wniaiEc» of their ttfpccti^v rcfionn, ind «ay \t*» of the dind^-aniacei, than 
"sbme oi the literntiire here divtt««ed. Af re^anli^ the piamphleis collected in 
the Weit last j^ear, the writer found no ^rioiM nii«iatririents in any deal- 
fng With reKtom travetwd on the trip. Not only that, but Rood nfe um 
TELailf uf trvexal of il!c]ii. ciperally (inrinr '^'^ iveeli ipeni "on the rodd" 
without accc^ to libririe?, in reviainE irate docriprjcvtri tor an eiicyclopicdk 
then in courrc oi publicatinn. 

It nMv be jppmpriate to mention hTieHy txtiixe of tbr choicest bitr* of free 
^roRrnphh-Ml lireritufr ac<i«ifed in prrparatioo for, or in the co«r*e of. a trip 
to California and return. The Soutliem Pacific and Weucm Pacific rail- 
riKuii boili iuued for the bcnrllt of |ravrlej*i fiuiti tlie Euit tltKilptfve fufilnti 
telling brieHy what wo^ to be «ecn aroiin<i and between almotT even' »latiofi 
on their rMin line*, at well at cuch data a» disetance, altitude, and population. 
For the rrkvekr vrho ^^'ith^d to fpend all hif tinie between (tationi in ctudyin;; 
the lan>{^:ip€ ihc*e aniiwered ftbwn t* wel I as the mudi more bulky and ctpen* 
sfvt tran«rDr>t(nental suidr-books published hy the V, S. Orotnirtcal Survey 
(which omc out loo late in ihc Mummer to be of the grtaicH Kivice anpvayt 
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and thrn did not cover either of the two routes nainedf which in some ways 
arc the most interfsring of all). The Southern Pacific also gave out a large 
folded map of San Francisco^ on the back of which was found almost all the 
information that a stranger could ask for ; and there were similar maps of Cali- 
fornia and Nevada, with good general descriptions of those states. All of 
these are probably still to be had for the asking, and they should be a valuable 
aid to the study of geography in our schools. 

« 

QEOQRAPHY AT THE UNIVEB8IT7 OF MIOHIOAN 

WITH the opening of the academic year 1915-16, geography work has 
been formally added to the work in geologj- at the University of Michi- 
gan, the name of the department being changed to that of Geology and Geog- 
raphy. Geography has also been made one of the subjects open to election 
by freshmen in the Department of Literature, Science and the Arts, and con- 
tinues through the year four limes weekly, the work of the first semester be- 
ing devoted to physiography, and that of the second semester to anthropo- 
geography. The work in physiography h conducted as heretofore by Assist- 
ant Professor Irving D. Scott, and the geography work by Carl Ortwin Sauer 
(Ph.D., University of Chicago). About 150 students have been enrolled in 
the freshman course, and an elective course in commercial geography given 
during the present semester has been elected by 115 students, showing plainly 
the need for such training at the university. 

During the summer session of the university There will be included geog- 
raphy work in charge of Dr. Sauer, and in the next academic year in addi- 
tion to the course in commercial geography, courses in the Geography of 
North America, and Geographic Influences in American History will be 
ofEered. 

During the present year the following illustrated lectures by non-resident 
lecturers were delivered to popular audiences in the new auditorium of the 
Natural Science Building. 

Program of Lectures 

November 1 1— Miss Dora Keen, Fhiladftphia, 

"The Fir^t Ascent of Mount Blackburn" 
December 2-3 — Dr. Ellsworth Huntingdon, Milton, Mass.. 

"Weather, Work and Human Activity" 

"The Ideal Climate and the Distribution of Civilization** 

"The Past Distribution and the Cause of Climatic Changes" 
Fritruary 24-25— Professor R. H. Whitbeck, University of Wisconsin, 

"Some Geographical Influences upon the Trend oi Civilization" 

"The Reclamation of Desert Lands" 
March 10 — Professor Walter S, Tower, University of Chicago, 

"Northern Chile and the Nitrate Industry" 

A Journey through Argentina" 
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Mirch 3I^M>n ELl«n CliurchiU SempU. L^uisvUU. Kj. 

^'Vht BaTritr B/htfidnriei of th« 3kl^ii«trancnn in the Pmeni WaK* 

A^ril 21 — ProfcMor J. ituHdl Smiih, Vfitv^niij of /*«rt*v/twift'* 
*"rrcc Craf>« uid Conpcrvolioti" 
^Tht Drt/cn and the Dcwrl'* Edc*" 

M«y 4*5 — Dr. KdwariJ [„ Strrrrtwrn, Sffrvtarj, Thr Hii^iftic Sftcii-ry, Xfv> 

"The Exi>4ii>:on of GcCG'a^hic Knowkdcc in tike Middle A^o And tta 

Kecofd » tcrvrn b>' the Map'cniker*. 
"E^rly DttcoveiT and Exploration m the Nnv World as KvprcMmird by 

Ccntemporancoufi Mip-makenL'* VV. H. fl. 



QEOORAPHY EQUIPHEHT AT DENISON UN1VSB61TY 

TWENTY'FIVE milct nonheait of Cotumbta, Ohio, tt fhtr village of 
Granville. In this village h emt oi Ohio*! 42 colleen and univerMtici : it 
■ w Denifon linivenixj:, with WO srud^na. CVmspinimi* atntmg rhr rrJIe^ 
huildities i» a particuJAriy Jtttrac(i%« ikw biitldiii£, SfUitfr Halt. One floor oi 
ihi) is devoted 10 eeoloey aaA |£coieraphy, mainly ihc litter, and h pre^dcii 
tivtr by ProtPB6or Fruftk Carney. 

Con&iderine houv rc<criU' ecocraphy hu riKn to the d^znlxy ot a uiti- 
%YrMiy 9tudy rn Amerka. o^e doc» not tx^Mi Eo find m a little college like 
Dc<nMui> a well developed and excellently equrpped depirtrnenr ol geography. 
Vet ihiv intiEtutton ha» «uch a department, fitrtiithed and «iuipped in a way 
tliat would do rredil tc a much Ur^r [nslituiion. When ycju «iter tJjc 
buildiitg and note ilii flcnta of omuncnial Tile haK-bocirdi ijf whiir Qtatblc. 
bfionatcn of ornawrnul ironw-ork, and wood work oi guancrsAv^'ed white 
oak, yott teel that foniebody appreciated ih? educ:itJonal value ol brinfing 
atudents into touch with things of Qoud quality and g^ tattf* 

When ProtcsKw Carney cnmc to IJenjUMi 12 yc*f* ac^ the inMiIutloA 
had no equipnwnt Jor ttracfiioE collecc peoj-raphi', Diirmp these ye^n he ha« 
brought together an e^^■Yllcnt rquipmrnt, The brtern slide collection nuro- 
bm 6D0O. largely ma^le In the department. Bath lecitirr room and labor^- 
tor; have vpedall)' dnigned fraines projeclinbE from tht wall, holdinic mae 
30 or 40 maf» mounted on fprinc rollers Q&^a- trc provided for Fiorina ordi- 
nary roller maps in veitkal potition. Counten with du«t proof dniH-en 
*tt>re U. S. Gpolouical Sur^'cj' sheet* und foh'ot. The departmr-nial library 
i* large and lighc ; the book< in ulaw-doored cisni, and all well inde^te*!. There 
i« a dark roooi, map niountEne and work rooms oelice and store rauin«. and a 
large odIIcc lion ot retief models. The eiiotpinent. not induding iumlcure or 
cvcf, has cmi about 51 JJfOf. 
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SUMMER 00UB8E8 IN OEOOEAPH? 

By F. E. Williams 
Univrrsity of Wisconsin, Madison 

University of California, Berkeley 

In Introduction to College Physiographic Mr- Vandcr Eike. 
Physical Geography in the High School^ Mr. Vander Eike. 
Fifld Course in Physiography, A Fidd Study of the Mount Whitney 
Region, Dr, Buwalda. 

Economic Geoeraphy^ Mr. Barnhart, 

University of Chicago 

Economic and Commercial Geography, Associate Professor Goodc, 

Geography of North America* Miss Lanier. 

Elementary Field Course, Four weeks in southwestern Wisconsin, com- 
mencing June 19, Assistant Professor Jones. 

Field Course: The Environs of Chicago, Second Term, Assistant Pro- 
fessor Jones or Mr. Taylor. 

Political Geography, Associate Professor Tower. 

Influence of Geography on American Histon", Miss Lanier. 

Economic Geography of the United States, Associate Professor Goode. 

Geography of South America, Associate Professor Tower. 

Principles of Geography, First Term, Professor Whitbcck. 

Geography in High Schools, First Term, Professor Wbitbeck. 

Field Geography, Region between Montreal and Halifax, Sept. 2nd for 
four weeks, Associate Professor Tower. ' 

The School of Education of Chicago University offers courses in: 

Geography in the Primary Grades: Home and World Geography, Asso- 
ciate Profes.sor Baber. 

Geography in the Grammar Grades: North America, Associate Profes- 
sor Baber. 

Geography in High Schools, First Term, Professor Whitbeck. 

Cleveland School of Edlcatiov, Cleveland, Ohio 

iVIethods in Elementary Geography and Local Field Studies, Mr. 
Gregory, 

Industrial Geography and Studies of Cleveland's Industries, Mr. 
Gregory, 

University of Colorado, Boulder 

Principles of Earth Science, Professor McCourt. 
Field Geologj', Professor McCourt. 
Geographic Influences, Professor McCourt. 
Climatology, Professor McCourt. 

Geographic and Geologic Excursion, Aug. 5th to Aug. 29th to interest- 
ing places in Colorado, Utah, and Wyoming, Professor McCourt* 
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CotvMBiA UstveisnT. Nirw Voiik. N. V. 

Pft^Val Geographr Afid its Economic Aspects, Pnifct»i>r Johnson xnA 
.\fr. Lobcck. 

VUyt^i>tfM*^' ^^ <h« Ktf.vtrm United Statet, Profesftor John^oru 
FiH<i Woric in Phrsicvraphr. Profctuw Jolin^on and Mr. Lob«cfc- 
CdRinvfrial GrfHET>ph>, Proj>*srir M«FariH(if. 
GtoicEBpliy of [ndii!>lr)' and Trjidr. Pit>fcwoi McFaiUitr- 
Gcof£r34>H>' of Kuropc wtlh Special Rcfcrvoix to tlic European Wm, 

Groernphic Delineaii<>n uid Map [nierp relation, Mr. hobotk. 
MachemAiii:^] GeosripFiV' Ftofeuot Jicoby. 
The Scbno] nf F^fur-itiwi o* Cnlumhm I'niwrvry offrf* ci^irvs in: 
The TeatbuiK oi Grui-iaptij In llic Lourcr GraJn> MiM Kirdiwcy. 
The Teachinif of GroiEcaphf In ibe Upper Grades. Mu» Kirdiwcy, 
The Tenchine ci Retioiul Gcoi:»phr in xht Junior Hig^ School, \Ii» 
Kirchwey. 

Coniinennit Gecgnphy ii>r Elementmiy Scboott^ ^Im Kirchvref. 

CIm^t■tL UKivmwmr, Ithaca. N, Y. 

Phjr^CAl GrngfApliy A^tisruir ProfM«nr tvin Rne^fn. 
Commrrcjal xntl IndtNtiUl GfihErapi)}', AN<iisrjtnf Prof'eiisOT vuji Kn^lit. 
Phyvc^ Geocnqihr. LtboraCorjr counc, Mr> Ebton. 
Geoctaphv and Geoki^y. Field Cour»e and Excaniona, AsSutint Pro- 
itttot VQH Lngdn and AtfisUnCc- 

DBJJrsos t"\-iVK«sirv, Giawillic, Ohio 

T<«cbfrV Coune In Geosraphr. Profcnor Camey. 
Indtdtnal Gooersptiy, Profewor Ciraey, 
Geography of South America. Pro[c«*Of AMA«i«. 
Roui%H Txb\t Conferences, Proicvtor Camcj. 

Hakvau) UMivuuinr, CamarhjOi, Mass. 

Pln-siojcnphic Field Studies. Profcswrft Woodworth snd Wolff- 
Fielii GcoloK)', eourve in isan Juan Mouniair* oi Sixiibwe^ecm Colo- 
rado, eia^t wtekfin Prc^fenor Atwood and Dr. Hayneit. 
Phy^fotEraphic Fteld Snidtn, Protettfor Aiwoud. 

J*VDfAKA Univhestty, Bloomington 

Con0ervAl>on o* N«yr*i Rcsoarcct, Protdior Ciiniinj^. 
Advaocicd Fteld Wori* A»oditte PTotewor Bec^e. 
Tite School of Education of Indiana Universicy offers courses in: 
Teaching of Geography, Awniant Profeteor WiUtunfv 
Ccnnomic Geoerapbyp Aamtanr Profasor Wlllij 
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Relaiion of Geography to American History, Assistant Professor Wil- 
liams. 

University of Towa, Iowa City 

Physical Geography, four weeks, Assistant Professor Thomas. 
Physical Geography, six weeks, Professor Trowbridge and Mr. Shlpton. 
Field Geology, Baraboo district, Wisconsin, Professor Trowbridge and 
Dr, Stephenson, 

University of Kansas, Lawrence 

Physiography, Professor Haworth. 

Universjty of Michigan, Ann Arbor 

Teachers' Course in Physiography, Dr. Sauer. 
Geographic Influences, Dr. Sauer. 
Commercial Geography, Dr. Sauer- 

University of Minnesota, Minneapolis 

Physiography, Assistant Professor Posey. 

Geography of North America, Assistant Professor Posey. 

Teachers' Course in Geography, Assistant Professor Posey. 

Field Courses in Geography {4 tours), Assistant Professor Lehncrts. 

University of Missouri, Columbia 

Teachers' Geography, Mr, Parfcins and Mr. Thomas. 
Fundamentals of Physical and Human Geography, Mr. Parkins, 
Geographic Influences in American History, Mr. Parkins. 
Geographical Excursion, Mississippi River and Great Lakes, Mr. Par- 
kins- 
Field Course in the Wind River Mountains of Wyoming, June 12th to 
Aug. 2nd, Mr. Branson, Mr. Griley. 

University of Nebraska, Livcoln 

Ph>'sicfll Geography, Associate Professor Bengtsoo. 
Industrial Geography, Associate Professor Bengtson. 
Ge(^raphy of Ncbraslta, Associate Professor Bengtson. 

University of North Carolina, Chapel Hill 

The Teaching of Geography, Mr. Noble. 

General Geography, Mr. Smith. 
High School Geography, Mr. Smith, 
Elementary Geography^ Mr. Smith. 

University of North Dakota, Grand Forks 

physiography, Mr. Simpson. 

Field Geography and Physiography, Mr. Simpson. 
The Sununer Courses in Gec^ogy and Physiography arc given tt Devil's 
Lake 
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OacftUK CoLLi»K, Oberun, O, 
VkH Geoloey. Smithrrn Vncnont, Ptoksw; Hubbard , 

O>i)o Umvhr&itt, Atiiins 

Gborce Psaaody Collkce vor Trachcrs, Nasiivilu, Tins. 

Element! and Pnndpks of G«>CT>p)iTt Section ], Mt. Colbyi Section 
U, Mm Dopp. 

CocTkttierciRE Geography, Mr. Colbr. 

tfeogrqihy, Pmplpt, and ComnKffv oi Stimh Ainrrkai, Mr. Colbj. 

Inducncc of Gcvicraphy un American HUlorj. Mb) Dopp. 

UWiVERimrOF PENVSTLVANIA, PlfltADKLI-HrA 

CoDiaiercnJ Gcoc'apliy cif United States, ABittsnf ProfsHir Roorbatrti. 
ClimatT nnd ttt Ecoaomk Iniliieivt*, A&inanr Piofeuor Itootbach- 
Rftourret and IndiitinrK of S<tiiih Amrnra, Af^Utunf Profeionr Root* 
back 

StrMM«R Stninoi. nr tmu Solth, Kwosvilmc, Tiwn, 

Hc^mc and World Geo^rapln', Mitt Hcrd«r^n. 

Nonh Ameriwi. Mi** Hfndrrton, 

Phywal aiid Contmrrrial Geoerariby, Mi'm Henilmon, 

U?crveiurrY or Virginia, Cn ^Rurm^viLLE. 

J'hjiiTCAl C>ei)(fnpK\» Mits Keliey, 

Indut trial Ctecfrap-Sy. Mm Kelley. 

Atim an<J Mrrhod« in Geo g Tj q Ay, Mifc Kellfy. 

Umveisiry of Washinoiow, SEAtTLt 

Pbr^ical and Reei<«)a] Georraphy, Profe«sor Landc*. 
TraveljAf! Course, inchide^ Glacier NMhm»1 and Ycllowiccne Parki, 
Aatictxnt ProfeuoT Saundcrt, 

Unwrrstty oh Wi»lqxm\, Madiion 

Ph)'»ica] Gcoenrbyi AviHan< Pfvfmo; Sicidimann. 
■GTOfiraphy oJ Sovih Ainenc*, A^i^ranE Prolean>r Finch- 
*AgTiculitirai Geoer^phy, A(«ifiant Profewir Finch. 
Connnrrcial Geogniptiy. Afwciair PmJe«oT Martin. 
*GniK'tipliy "^ Wbtonwn, Aswotiair Prufenur Maiiin- 
*Gliidrrv and Glxiatian. Aswciatc Prolcssor MaJtin. 
*KirM Coune in Ph><notrapHy and Grolof:y at Devils Lake^ Wncoa- 
nn, Four \V«!is in Aueuti, Afsociate Pn>fewOT Xiamn, 
•Mij- be taken for credit toward an advanced degree. 
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The foregoing list is incomplete. An effort was made to secure infor- 
mation from all of the larger universities and many of the smaller ones. Many 
did not respond to our inquiries and others did not send details regarding 
courses. Many normal schools give summer courses in geography. 

# 



HORE STATES ORaANIZE BRANCHES OF THE NATIONAL 
COUNCIL OF GEOORAPHY TEACHERS 

^Aff/O. At the annual meeting of the Ohio Teachers of Science and 
1^ Mathematics held in Columbus April 22nd, an Ohio State Council of 
Geography Teachers was organized. Marked enthusiasm attended the launch- 
ing of the organization. Prof. Frank Carney of Denison University was 

elected president, and Prof. Wm. H. Holt of the Bowling Green Normal 
School was elected secretary and treasurer. The meeting passed a resolution 
authorizing the officers elected to divide the state into districts and select a 
vice-president for each district. Later it was decided to adopt the five divi- 
sions of the state recognized by the State Teachers Association, namely, a 
northeast, a northwest, a southeast, a southwest, and a central district. Each 
of these districts holds a Teachers Association annually. The State Council 
will probably carry on the local work through the vice-presidents of these dis- 
tricts. There is evidence that Ohio will have one of the strong and en- 
thusiastic Councils. 

Kentucky also organized a State Council fn April, Miss Elizabeth Beck- 
cnbridge of the Louisville Normal School writes as follows regarding the or- 
ganization: "Our State Educational Association met at Louisville last week 
and our Geography Department had its meeting Thursday afternoon in one of 
the assemhiy rooms of the principal hotel. Though it poured down rain the 
whole afternoon^ both the room and the hall around the doors were crowded. 
I do not believe it would be an exaggeration to say that 200 people stood 
throughout the entire program. The three papers were excellentn hut the part 
that pleased me especially was the interest taken in the round-table discussion 
following the papers. The motion was passed that the Chairman. Mr, R. P. 
Green, be given the power to divide the state into districts and appoint a 
leader for each district, the leader to he made responsible for ^getting certain 
things done in his district.' Ail of our newspapers are exceedingly kind about 
publishing announcements of our meeting." 

Professor R. P. Green of the Bowling Green Normal School writes con- 
cerning this meeting: "A great deal of interest was manifested in the work 
and T am sure that you will hear good reports from Kentucky. We are 
planning to take up the work by Congressional districts and then by counties. 
A committee will be appointed to study our problems in Kentucky and carry 
out any suggestions that the council may wish to make." 

Professor Green was elected president of the State Council a;id Miss 
Kalcrt of the Louisville Normal School, secretary. 
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RSOENT PUBLICATIONS 

ELEMffNTAftV GlWiHAPHV. VII-f360 pp. AdVMNCED GHOCltArHV, 

Vn4-439 pp. Hind*. NobI*' k EMreJge, Nfw York, 1915. 75c uid 

SMO iVKipxnI. 

TTic fir»t Zinpiraiioci onr nrceivra nn rx:inunin2 ilvr Jjrtt hrt^k U rlwT It ?* 
unuwAllr Ur£c for an ElcR)cniAi>' Gcqf:fjf>h). Ti conuins almobt us lumy 
paeo as the orduiATy wlvanc<ij eeocmphy. There itc 357 fieurrs, and 30 
map*. 

The diftculc tnatier of map wale hai been met b? the uloption ot ibtec 
scalfft anlj\ All the corninfriu «cept EuTope are drawn ro tlip *aitic *cale. 
The iJiiiKit Staffs, Canada, VIirviL^u, and pjinip? tiavf rlie idntc vr^r, and the 
(SSercnt croups of ftkm of ihc Lnitnl States xrc ^1 drtwo to « third ^alf. 
'IliU AToidi the cQfit&ion diiioiJty of makinf; MgJnt appcJir laTiret thsn 
llltnoit, ai>d CoJorftdo sbotji hoJf the mu ot Ohio. 

Th« abundance of material, the nunteroui i]|u*t rations, ind the t*§y 
ftmQbr «tyk make thr book attractive to rhddren. \fet-hanicaI1y, the book » 
xtmniJr hound in clorh tn 14-itSstand the wnr and tear ihai hoAt Cor the 
ffndes ire )ure to receive^ 

HiKBVRT BASsnr. 

Ths P*n"SlCAl GeocilafhV op WocotCsiN" (to be reviewed later) 
i* a rrw edticatfonal h»IIetin of the Witconsm Oeolofiicnl and Nntotal Hi** 
IDIX Sutvej b> I.A\«rrncr MutJn. The book cnntiiins 550 [wce^, tlltiMrated 
hf 206 !c:iit lieura and 41 plates, includine photogrApht and colored contour 
nup*. A rHief model of Wttcon^in flppear» in the volume a» a foMcd i»tp. 
The Tolunif contamf 1 8 chapters and 8 sppendiceS' Two chapiters are dei-oted 
to the state af a vhole and fo Jt* rhj^ioetaphic province*. 6 chapter to the 
Wprtrrn UplanJ^ Tni"liitlir»^ OrtMn* Area, Miwiv-ipp: Rtver, etc. + chflp» 
ttM in the r^^lrrn Ridee? ani.1 l-ou'landu, and 2 chipirrf each to iftc Central 
Pl«n, Northern J-£i£hland, and Lake Superior Lovland, Teacher* may ob- 
urn copir^ of thU booEc withoi^t chnree b> wntm^ the StAIe Geolocst. Madi- 
i^n. WW.y aiuJ ^'nflo^ing 15 cent* foT po^tace, 

Stvocnt's Manual op Physical, EcovoMtc and KicroT^AtticoORAPiiv. 

By Cluflct R. Dtyet tM Jam« A. Prict. 1 71 pp, American Book Co,j 

New Vork. 1916- 

Tills new faboratoty or e^itidte manuAl for hi^ tchools ii of the Loofte- 
leai type. It h de^ifincd to be used in school* wheie but a short time is de- 
voted to the Mitdy of eeosriphr* 

A brfe ponton ot the manual is ba*ed on dLustrations and istatiitica in 
Dr^'cr'« fltfl^ School Geography and hu 21 of the 57 exercise* devoted to 
ttudiet of rSe production and the dHtribiition of the tvoHd't cropa and min- 
erak The other exerci«e« are in (He field of fnaihentaticftl ^eoeraphy. m»p 
comtrvction, recional atudin, Jimaic ir;J wcaihet, ocean cu^fcnts, aoiK and 
commerce. I'he question method, generally adopted in similar books, is 
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used for the most part. Some of the lessons require observation and cover a 
portion of the work usually included in earth science. 

The most important advantage of the work is that it can be used with- 
out laboratory equipment other than Dryer's High School Ge<^raphy. This 
feature should appeal to teachers in the smaller high schools, which generally 
lack equipment^ and to those teachers who are required to divide their teach- 
ing time between geography and other subjects. The plan of reenforcing the 
study of the printed text by a series of practical exercises will commend itself 
very generally to teachers. The number of exercises (57) is large enough 
to allow teachers to select those which appeal to them and to omit others. 

F. E. WiLUAMS. 

Geology, Physical a^d Histoucal, By H. F. Cleland. American Book 

Co,, Ntw York, 1916. 718 pp. 

Cleland^s Geology is an advanced textbook in whose '^section on physical 
geology the human relation has been emphasized whenever possible, while in 
the historical section the history of life from the evolutionist's point of view 
has been taken up in broad outline/' The book has twenty-two chapterSj ten 
devoted to historical geology, and the remainder to physical geology. The 
last-named section, which naturally appears first In the book, discusses the 
usual topics of elementary geology — weathering, the work of wind, ground 
water, streams, gtaciers, the ocean, followed by the structure of the earth, 
earthquakes, volcanoes and Igneous Intrusions, metamorphism, mountains and 
plateaus, and ore deposits. The text is simple, comprehensive, and up-to-date. 
The illustrations are uniformly good, especially the block diagrams. Teachers 
of physical geography will find this book useful as a reference work, for, al- 
though the point of view is different, the topics of the section on physical 
geology are much the same as those of phj'siography. As a successful teacher 
the author has presented the subject clearly and Interestingly. The book Is 
decidedly creditable to American geology. 

Lawrence Martin. 

The Illinois Geological Survey has just issued Bulletin No. 26, Geology 
AND Geography of the Galena and Elizabeth Quadrangles, by A, 

C. Trowbridge. Eugene W. Shaw and R. H, Schoctel; cloth, 233 pp,, 25 
plates, 50 figures, 2 folded maps. The several chapters deal with "General 
topography. Geologic principles. Geolog^^ of the Galena and Elizabeth quad- 
rangles, Glacial geology. Effect of wind, Work of ground water, Work of 
streams, Economic Keoloi;:>-. Settlement and development of o Daviess Count}'. 
To be reviewed later. 

The American Book Company has recently issued its new two-book 
series of Elementary School Geographies by Professors Brigham and McFar- 
lane. The books reached us too late for review In this Issue. 
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Home Grocr.4p»v, A Tutt^dodk pqh Pupils^ EiAtn} on Tiir. Ilun'ois 

Stais Oliuks op STti>v, b> Douiclfls C. VL'td^ilcy stiul Liura VI- £><t- 

stoot. Publnlvd 1)> AJcKnt^hl and McKr^td'H. Nornvil. IIL 

Thf iiiitliun of iliis ticxik lay in theii prciticc, "Tlus huok Ik pTvpartd 

wkh the e3iprr» purpoK of furnishmc dctirutc, ccmcrcit iiutciiAls and dinc- 

liom ro pupiU and teach«r» for the tvady of Home (jcoci^l^y ■> outlined in 

the Course of Study tor tK« Ccxnmort SchoftU of [[h'noit/' BUnk pxc« JU« 

JnEvncd for ^nvrlngi and picttirrft, ouilJnc« an leivrn for obicrvaricfif of rbt 

itFathrr. tZic inin, moon. cIl\, litrs of irm. blvd*!. and wild AowYn. Muif 

quotXHii are asked to be aniuf red hy pupjb frooi tlicir own oboervalion^, 

Anf^nc who i> teaching lower e^^^ geoerapliy will Ivid many }kclpfu] 
meecttion^ in thtt book. HEanEUT ]f.\ss?TT. 



N0TC8 FROM 'OKOORAPHT AND WORLD POWER"* 

COAL, "it hu b«n <ak'ulate«d thai thr <t<i{ nspd in our ftciories aloAe, 
all olhfi iiic^ whsLlv^rver bein^ CM-Uulr^, i;rvr« the niuivAlmi of th« 
energy of l75.000jDriO hard wurkiiit" men, xnd in lucli a u?ieful form as mca 
could ncvci fuppU. The power nf Greece* whereby ^hc achieved viich grea^ 
tbinfe» in ^I directions oi human pTo};re«c, vru Urgcly hnwd in the first ^n- 
tTftAcc on ihv wotk d«np b> the ^^rvile clocf. On thf nveracc each Greek free- 
man, ojix^h Gre^k fimjlv, had fvt htluu whom we think of not M all when wt 
ipralc of ihr (irrrki, and yri llirv weie the men who supplied a ^reit part of 
tbe Greek encrtj. In Riiuin, we may ny, every ljirtiil> liaa more ihan twenty 
hclois to l^uppl}- cnerey, requtrfng no food and Feeling nothini: of the wear and 
ttar and h^pcle^^ctf fit a hervile lile. With a population ol 4S million men, 
wocD^n and children, BritamV factories nre worked by 175 million man- 
povrer, Her r«ilwi)-j and steamship* u« ^0 million man-power mnfr In 
comparison with the rnevio' fiuppiied lo innthineH m v^hkh things are niadc to 
move by purely ineclunical mean^ the physical encrio- Mipplicd by the fewer 
than 20 million men and womcr; fj:arceiv count. We have become a nation 
of cnKinecn, preuing buttons and pullmg Uvrr?, ailing ond pnckinS' ^ <bit 
^e grtat tocia] mftchlne will work unoothly an^j nt eatily afi po«sibl&" 

Tkr Uaitf^ Sratft. ^'Hrrr, rhen, \< rfie Unircii Smrr* talking it^ plire 
in th« circle of Tinds, a new «rAf\ tfrrarnoi, «nd }ct ouistdr th^t ^^hDdt hat 
bitheno matteied. compact and coherent, with enormou* More« of eoeriQ-. 
fic.nt Atlantic and Pacific^ havirg rdition* with «wi ind writ cf Enro-AMti. 
preparin^E by a fortified Panama Canal to Hing lirr ofne Heet into either ocean* 
and attentpcinf to woire the appronchec to tbit Canal by the formvilitkm ol 
A Monme dncirinr whirh forbid< ronrrol oi tar Inrili of the New World by 
Powen of tl^ Oldp but i» effntivc at prewnt oiil> in tbow am^W and com* 
psinuiveb' unimixtrunt states lying round the mu throuifh whkh rtMch ii^inc 
the Panjimn Caaal woiuld pa»s. 



*Br Jamao PalrvrWrft. r«tkw«d ta thv Joaraal o( Ococrapby, April. I3U. 
p. 308. 
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*'Here, unlike the disunited states of Europe, in which men speak many 
languages and remember that through the long past years they have been at 
enmity, we have a vast land where people speak one language^ with no long 
history of discord behind them — the United States/' 



NOTES FROM HUlTriNGTON'S 'XIVILIZATION AND OU- 

MATE" 

i< Ik RENTAL activity reaches a ma-ximum when the outside lempera- 
J-VX ture averages about 38 degrees, that ls, when there are mild frosts 
at night Another highly important climatic condition is the change of tem- 
perature from one day to the next. People do not work well when the temr 
peracure remains constant. Great changes arc also unfavorable. The ideal 
conditions arc moderate changes, especially a cooling of the air at frequent 
intervals/* 

"Today a certain peculiar type of climate prevails wherever civilization 
is high. In the past the same type seems to have prevailed wherever a great 
civilization arose. Therefore, such a climate seems to be a necessary condi- 
tion of great progress. It is not the cause of civilization, for that lies in- 
finitely deeper. Nor is it the Dnly, or the most important condition," 

"It is notoriously true that in India there is almost no such thing as a 
fourth generation of Indian-born British. The original stock is so weakened 
by tropical conditions thaf the children must either be sent hack to Europe to 
recover their health, or else they arc enfeebled and their descendants soon die 
out." 

"There can be little doubt that malaria, and the many other diseases 
which are characteristic of tropical countries^ play an important part in caus- 
ing a low state of civilization/' 

"Most of us think that in the northern United States we work fast in 
winter. As a matter of fact^ the statistics of ten thousand people show that we 
work slowly. The ordinary impression is apparently psychological. In order 
to keep warm out of doors in winter we walk fast and this leads us to think 
that we do everything rapidly." 

"The actual figures show that, taking rhe jear as a whole, on dull days, 
especially the second such day when a storm begins to clear, we accomplish 
more than on bright days." 

"Taking the year as a whole, uniformity of temperature causes low en- 
ergy, a slight rise is beneficial, but a further rise is of no particular value, the 
beginning of a fall of temperature is harmful, but when the fall becomes a 
little larger it is much more stimulating than rise, when it becomes extreme, 
however, its beneficial qualities begin to decline." 
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AuiflXJi, All AEvlonf Vokvnic Gnip- 

tl*D In. 'no»«i m 
— . Pmrfnum htrtmUl. ia«(*1. 4%. 

— TfAi>^t9 bi, br lubtt M«lr, 

4J<MJt4 Diiri tiHA Jf^Aa ITalr. %j fl. 
Itill Yauh^ ir«^Ifw». SOT 

Mvrrtu tv««K 109, 
ALW.ir. r. J- &>H Map* of Mlti&i^ 

AwiJiirA> riTilCN- A Tv9t ^ti. M- 

A«r.c3irT^n Muki Tn^rf^ (nolej. IBS. 

AlUKh<l4TWl'V Of- AUHU^\S CBCM 

Atla-d or THE HUYCilEi^^AL OErK]K<^rilT 

l>r run r\iTTfi ST4TW1, Tha C'4nit»Cl* 
iTiMiHrtlnn'ii. CharHH n. I'jialllTi. 

tas, 

AtlabO, Axrkttllonl, fontf-i, IIB^ 
ATLthM txit MaI'*, noiD*^ Made. 

Rnbrrl M Urown, TT. 
Ba»i, 'dO>^t«, Loit Opport trait IcM bi 

B4tHr4, Bt-BT-^K A. C^-^ocmphy in D» 

lory l^xcrdibM for lUtffa 8«hool 
ftrnirrnph^, 110- 
Dfi?iM/?t. It K.. Tfac InUUBUinJ R^- 

t^ntuiA, O**rloofeftl, Ciijf'nti Vii& 

ftdn Ot (tiaCO). t1, 
(!vrrt«ii«f'H. T M,. Th« Rock QuarryttiK 

Indnvtrjr of Hlniif«i>ta< 18T. 
Bwnrx, RoiOTDt M-, Htyme Mode Map! 

and AUsMM. TT. 
^ciiA?iA>» J. K^ Tho ttpokAai? Coun- 

ir?' If> IndiKfrfin *nd Ciri4«. KSA 

CAin, UJtHK Fruit OrawliJi in Mlnn^ 

«oU. tu. 
CA-*r4nA. Ajcrtculturo ta> 83. 

— , Forwi Product* &f, BS- 

. Pltfkorlei of, »i, 

, roTvUtn Tt»d* of. a«6, 

■ rur Karmins Iil WK- 

^ - ■ Mlapml RnnUfTr* of, »a. 
^--' — . Plii^t^ Pvntitrai and Ui? 

Naliml Rfsonroca or, (UE. 
CHrtiKT, P- 0>, Dpvplopiuvnt of Ibt 

Lunbcr Ii>d«ti7 of MtniLDsotn. ISft- 
Crriu, i^lly A- Bodd. ES. 
Ciii^A, Ci>odltk>nR In. ja^I<«», 20. 
. PiDttii nrd l^rnm* In, Dnn- 

M W MMd, n\ 



, Ottr Tr«d^ nvtntkor* Hlh. 

■ noit'ii 3<4. 

Cisrc-HVATI, Tha StU ol N. M- Pooiw- 

na&. 10, 
riritledlCon ^iHi fTHmarr. ty HII]*WAf(ll 

HurllniA^n, rrvrlvwl, 21S. 

" " , No*« fiTfln. 04, 

€inu, OrtJirth qf Or*at. Frederick 

Hooibnrv. 31 

O^^ I ins tAo Worlds Cho* 

T'T ■ I -mem, iZ9. 

Cntjtx chaukh r. T}]«» nrtft1'<«* Ar«fl 
of Mln^f^^oiA. Ida. 

<^i»M«MrJVf on'J /nrln^riv. ft? J. ftUtMll 
dmltb. frevk^k, ST3 

'Ti>tt*H*rH^ f/f*tF'^J^^|/, by All*. 1^ 

CiirT, tr<Tvli*w I, flfi. 
Courrntrir Loin. Four Hundfcd Mil 

lion from, inoln), 107, 
('imk\. Hrt^r^ "r r*ir Vf4«Aiu?t Iw^ 

Aim, VBi^hun Mi^^TiniKbij, Sfil. 
Coft«n Srrai. (iiw(r). 2flfl. 
Corr»w*Tntit J^mnT«r- Thr JfE- 
Cmahove, ff. J-, Tb'- MiMi<-y Volufi of 

Ralnfj^n In ^1i>^tvd Crop Arou of 

rift, ronlflEriTiic In. {j]o1#K 3(4. 

I>KViD«^^. K W'.. Tilt* WdKinc f>f A 
OrfnX McHlrrn Hnrtior. lfi'>. 

r>r>]HiK. IC. B. Somi? rtoblmiB In OvU' 
Krnphlr Kdut^lliTti wLlL i1pf<iJt] 
llffcr.'nrf M SocomJary 0c-bool«i 8T7- 

I»T:tt.iM*, hi. D.v.tA. Mnnulaottirtti lo 

Kniviiuf' DmofeA>iiY: lU Oroiitb and 

pMttbIllU'4. R, K ftTllHlArk. 2*4 
Riinrmiti, by n IW Witrd. IIT. 
BtEUioiAKT Oias<,itAT'itT, An Kxpprl- 

rat'ui in. Mfir\ 17. Ktillan utid C^iru- 

Hup W. Ilotr^hhlM, :4K- 
rd'olM icji Alms In, H, II 

Whltbo«k. <G. 
— . Tho DflicrmlaiUlhn of Mlnl- 

ririrn H>)4i*nlUlti In. ^^0. 
KuFjMn%, Picirm T^sTs tar Homo 

GtiiiErapkr. 113. 
Cmmi>\4. W\ II., The ffon Ores oi 

Mlnn^^ou. 177, 
KHij[.\M.'fi WtuTiMK CuMun»-K, Fcot 

ur«A ot. fncto^p HI. 
KiruTt, Wakb,, 3df, 
Bi-EBi-T, L> L , St mvl 337- 
Kxr-ioiJ iicvt ir> Fot'jirji OitAnr Grod- 

liLi'lLT, An, Mar7 1^ KoIIoil tnd 

Cftrclini' W. Ilou-hkbw. S4£. 
Pluxtv^w, N. M, T^-? SKo of Clft- 

PcMJi Tket Wobk, fl r^w ftuccntlouM 

KiKin H4KVF_«r tit ttlh. TiK worlds 



40C 



TUK IfdDBX 



QEoci&Miir EnrrxtlAV I9( Rnnr»IUJIT 
Si-hehk-a, Hoidp Pro*il<*m» in, R R 
UodCVL in. 

Nonh DnkdUi. 1U; Illlaol*. lU^ 
8ouih«rD. nr. Vlrfilnfa. !&9; W1»^ 
Qfturi 1£9; M«u«ebiiiu^lTa, fTU; Cali- 
romlA. ^T1: Obi<*, K»<n(iickr. 100. 

OrifitT-nTi"iT t^FDnuiri"^. A N«ct«ri- 
od SotBrrpor Kntund M HnriKr, ASS. 

ncmmpriir.u. Uaiui.u.. New And 
rorthramlKU. 33. 

Orvv*lli at. ISft- 

(OttibiMi to IncrvsAfL IGR. 

QVMHArntCAL Ki;riKV, TtiOb >t<^ 

. Tioit* frnm. «^ 

■ «t iiin trnWemltv uf Michl- 

-. Tt« Culturnl ^iiiti thi< Ttfttir 



SqvSpmont at t>fnlM)ii Hnl- 



In Dpi™ It Elomnnurr 



fii'UucrlH. EturUiu \. Batnv^. 144. 

Ill Uia Junior lUft^ Schao3. 



Clam a K1rrh*c^ 2ni. 

Ii; ito Si. Lcota BlcnenUrr 



SrhDi>1a, W J. Stl.ftv*>fiA. 13. 
: TtB Flolil uiifl Fumrw. 301 

, i>Pivuii>ni lOrmm in, !i4- 



Wjinui^m. 39e. 

tri, of Win'-tmvin. by R. II. Whllbcek. 

fjKfWlltiPUT TllAClllH-l TV KT-KW^XTATIT 

Sfiu"!!*, ShipiiJ*mL*fif*ry MHi^rrlnl 
TflT. / W- Huhbnm, 13ft, 
OliTKihAfifY Tm HiMt, lioat r)p[i<>rtant< 
Tli4 In. Zoula Dalier. 2$S. 

H- r, Cldzuid. (rertflwl, ^02. 
|]i,«t ia!Ai4 *vo Oi.Afr.vTioN or SoltH 

AwcanA. Wiilt^r Tl. Rrb<>ewi>, *fl. 
(^vHiK. J, Hait., Tho HlO Th#o<lciro, 

Gbtat ^4T,t Lahi:. rnom), SCO. 

GiMjOHt. W. M. Tho flrowtli of ilie 
ntlpo of W&^mniciDn. 2A9. 

(Int^K H. D-H Hftw UbrATr Work, 
Plold Work, natl I^br>rMtarT Work 
Tniiy be mndr iUT'ptnn<Mital Ln tln' 
T<>ckvhl£ig of KiitEb £^iorirrt>, 553. 

IJlTni'T. !<'. K., CtEI>« Of MlnnrMtA. IKt 

fiWiwTH or GttrtT CiniM, FiWleriok 

H<iiribiirir, AH. 
Oi riiht-ruiiiKh, NVw Tran»i>iiTirii(fninV !o. 
Ori.r o* Mir.miv. WhoQ U r^^arbcd 

Caipa, Inniii). Oil' 
niHiioiL^ irr ft'irrri A^tTitr^. I|i-nry F. 

JacBO*, II- 



1t4inR. Rfv.««n 31. A N«gl«r(M 

ii^iim of C)«*o«rftph1»l liifomi»Mo«i, 

353. 
llK:1l:ftluw^. lii^ETtiA, Tlut Cvilturnl ^04 

TVafQlK^i: Vatur «l Ocosnohy, 0?. 
fltsN^ Aumar, Tke Port of fwt 

Sannd. 3<C. 
|[«ii.^>(-. N'pII G HodHon. TH. 
PloUT'T >i t'ir.Hiirr, Growtb Of GrMt 

rin<>ii, 3A 
lIuMK nnii^itti'iiT. Tvx%» rnr, PbiVik 

RniTK^np 113' 
IhmukLAA. Cav>lj-M; VT. aad Kiduin« 

Unry Fl. An Kxcvrlni«vt In Fourth 

GraJir Goofraphy. II& 
Hi'DUADD* J, iy„ Hnpp!<>nMTiil»nr Ma* 

NrUI tor TMoblns Geo«ni|iby Ifi 

lCli<m«DtMry lirboofj. 13a 
HrriAOv, \ks i il , lMt\* Hdliand. 3«Il 
Hiitr. C. VI, MlntKuip"lU. ?33- 
"Tiv A'liVs" Till' Siirlh hnif bad noniT. 

Laalei. 134, 
Tv«:4M AMTt Aiu« r>« Elc^ai<T.tfiT OcOri 

MA^^iT. R II, VhUbeoh. CG. 

tl.M^ntil Cnft\4Tn, OP Q>»«»4PffT 

TrArnras. IM, 
fti^TL \\t\ lutr. CaUl« In. 16*, 
falrnrlTfi'rlou To ^H-ti^, by R<<rtbR M 

Clark. (reTtewl. M. 

EAI1II-.17MM MT Wn,!^. CllOC«). ItX 

from a Gavenmoal CauaU 

PlOT'CBoe M. Sralih, IIS. 
~- — — in the UnUfd StAt«fl. ty Ray 

PnlmiT T**1«L <r*Tl*w>, 30»- 
iHLwrm IV A Aka nr l,t« a. in^lap. WTh 
J»vvH. Mr^hT F,. HArtiorN Of SoUtJl 

Aim^rlfFL 4A, 
J M'.^^'"* F^inaii!! Ta\(ir_ neirufkaUv 

Grovrlb o1, (nOt«), SOS. 
jKt-rtitiM'i.v. Mauk, Tlie Hans^ All4 

To«-nflbii» Plan a! Boadi, Kl 
Jr»it>iiTr>v, A. Wti.ravD^ Tbo Pbyritnl 

Oogr^hy of Mlaii«Mta. Ifil. 
jrixrv. ciiM-mk tj/»TT>. RupplrSafi Uio 

WiU'IiJ'* Coff-w, IM. 
KmjeI. Lrnrui:, A Ftrv SiuutWIIoiW 

on PlHd THp Wofk. 219. 
KKL-ri>5. Mahv G,. jiuil ItotrJiklM. 

C\irD|[ii« W., An Ript-Hcitol Ii 

Pr>iiT<h Grade Gco^mpty. 2i> 
KiTMx'cKY Cpi'st'Ti. or GuHiaAFinr 

rKA<inFft4i, 400. 
KtYfj, ftttuiAX ilan'a rocipl«UOD of 

NiLTLiie'a SuTi^^iTi*«l mnri on tha 

Qnal Plalna. £S7. 
Kmi rrwrv, Ci-tiu H.. GaocrapPty Ln tht 

Jimlftr Mlfsh !<rhiin1 — 1(« Ki^lillon lo 

KltrrrrnurT Arbaol unri in Hanlnr 

HUf' ^brxiE Gwi«;ra;jhv. r>l. 
I.AlhiriATriKT l<^xir||i UiCB tvt HlOK 

C. FWibani. 111) 

L^.viuut. llrxfeY. Tbc Wator R4«ourtd 
or WftthtniTftn, ZtX 

Lamhkv IVak bdiei«4 to have wptttl 
moM of ]|c RTKTSy. (aol^K 13, 



Ttte IKOBX' 



14)1 



Lcc-iivirft. ir J. SatM> 0«<a|rr3ikhlr In- 
SuoiKn of l2iAt4rn U'njihl3Btoo In 
Rclnllnn Tn AlETkiiUortp ^^t. 

TiuciTixii CitTK iVaitcn. !l. D. 

LnrMnvn^ Tht MAhLaic ♦f a QrMl 
Modern llorljor* K. W. Dttrldwn. 

RflAfH nr ih# HnvntUn UlJUiilt, :^^ 
ff«pl(Hi«t Cfr«tfrU£ilkv. t>T CUidw R. 

M^p*i AM> An.\fliM, UooM Mode. 

R^linrt M Erawc, T7. 
Miittlv U^wwxlw. TTiu UlMOT^rr <»' 

vntlan of ili* Drsnti-iK Arrj. M. 

« Ab ExjiulDatiun Iti El^nuoft- 
Ury OcojiTnphF. iSS- 

rir- OncAMfu^* 3T0. 
MlEAl^ D^«?Em, W-H floodtf ntid iTnnilno 

In Otkliii, £61. 
)ll;jivi. Lfinar W. Th** ttoil rnu«o m 

II Corm nf srn-li.»i-. Wlj<»r*' WhaiT 

WlD' 3»B- 
M(On.\ru„ W. R., Rli^-ra III Ui«lr In- 

nu<^Dc« upon Hah anil hU AfUv1t!«ci, 

UK, 
MiLLt^rt Gi»4iiir J . AsrLeiaUurv Iti 

HivmM Rr«r>iMr<KM 1*1- rll« IWtTVfi 

mmn frnm, F. K. WllUnmi. IdL 
Mitivt'jbt KHHK:tii KIM ill in«iuKi]t«rT 
O^osTAphy, Th» DffitrmlnnUoa of. 
ISO. 

HiKfcfurotiA C- K- Hart: «»- 
MiKHMi^TA, AgTki^llvr?^ lilt GiorK« J, 

MIMi*r 19*. 

, CU)» or. p. F Gpoiic. IBS. 

, CSliuftlc of. Bucene V»n 

b«rB. S0«. 

DrrfflAM Ar«A of. Chnrlo* 



C Volby, itt. 
Ui^t^UAT.k. [Itihitli flmi ITin lt«D|GO 

Toaftt. Ru^f^nf* Van Cli!r*r. 7SD 
, rruli GrawlnE In. I^tfftar 

(My. Sit 
. 0««f^fiphL< Icnumcoi In. C 

J< ToMf, £14. 

, Grovlb of, 239. 

Iron OMt *r, W, H. &n- 

nou. 177, 

-. t^trnvr Cltlr« ot It J, 8<nr- 

-, Lnmli<rr loduntrr of. F. Q, 
Cliertivy, IK^ 

M>Dufnoturo» In. R Dkeji 



, Ulrint^Apolia. C K llul!, *3S 

. I'Jit in. K K Sopr-r. tSE 

^ — ^-. I^yklrjil Gmmmphy of. A, 
WnlfrtiJ J}Tid»1l>u. 161, 

Rod RlTTT Viillojk Bt^litn 



8. Vlafaer. SOS, 

» Rwli QtiarrrEniC In. T. H. 

BMirforkls. Ig?, 

. BL PtOl. L, l_ Kr««ir, 227, 

— . Soil UAp« i>f. W. .T. Alway, 

. Sur.iiH at Geoimijtr In lh« 

PuliLtc SL^booU t>t P. C. ToAidni. 

Water 1t«ionr««» of, T. 0, 



Tyyott. 174- 

% Wmiih of. S(D 



MiiABOTRl OKMRAj'inr a™ ItTT, 169, 
MiiMOirnr RnTS. TTi#. ttiot^l. 3A 
VvntivAi. Oii'^iiL Mf- iinxmAnn 
Tt*i linn** C"«rij:inii. 2flH. 

, Menitfr tell III la. 344, 

■ — '. Omt-^ri. for 1PH, :3H. 

— ■--■. Wnrk to bo ilopf bj\ 2P1 
Natai StrvuKH iNiirKTmv. Tho. iftOt««>, 

30L 
Nitwi* >*m«- iJ. fl4. tST. 31*>, 

Nuimi UiM«A roi'M'iL or ^idhd- 

KAl"Hr TK AC IIKH0. 15*. 

Ni«nm:r TAanc Orinra-niK. (note). 

70. 
Ohio Cocwoii. mr OnoohAi'liT Tttrii- 

tttn, i^O. 
Oi.MtJi »*o OTivr Oil. fndtMl. 1H, 
I'AiirT* ri>h4r, A TmwJnr'i niHit« In 

riiff. (tiotoi. Ar 
Pa^aua or Cittmw AuvAwtAnif ti> 

Amcvc A, (uotti>. 63. 
pArtivA Slum 4?iD Cabocudi. (doCoK 

flS. 
Paiiiim. CitAM.FA O. Tho CuTnvsIfi 

rntlUiilIon'Ji Atloii of iho Hliit«Hf«l 

Gvo«rr:iEi^> of th» rnU«d SE^UOti, lOL 
rnwwrii \rr. Kkhkui'i. Out Orofti, 

(nik(i>i. 367. 
t*i.uni. wiiflt u flT motel. 1 

PoHitv. C J., G"OcrAirTil(- IiinurjiCM In 

1h« Extili^r.iMnn And ll^artr I>pTo1op- 

nariJf of Mlnn-^^oln, 314, 
Pmrfi/rti i7/H'rWAi-s ^n 'jf^OffrTiiAif, by 

W'oi. J. »4uihcrtDai| nnU ChoatOf M. 

SM»fi»M, iravlovi. it 
Prune- IjAhhh tv ihk Sm-mAE Si^ncn. 

C1IOI4I, 1SS. 
Qi i^rti»?*ft: MlBcellAnpouii "WtjV la 

OK'^cri^phy. 31. 

rnote). see. 

In S^Mtod Crop Arou of tho 

rtiltcii ^tif**. Tho lionoT Vftloo of. 
R, J. rrajjoft, I. 

Rrm. Witj,i4ii Q.. Ontlfno lor the 
Study of Fro«i AQil f^x^rllon 

' AgalEUBit ProBt DairukK^. ?^4. 

(iMttrnti?!*. Tho OociErA4)lxy Tn&th> 
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Rick CtTjTivA»iB» w mi D)<Tnai 

AKh Hilt AlTIITTIK*. W. It UCC0B- 

tw4l. 115. 
nni^m^^t. Edwai» Va:* T>tkk. DonClk 
of. S40. 

rji;>tir or WartilnBton. 1tt9. 
Sruatf«mmii, K. J. TTia Ivctmr CSIIm 
ol Mlfintwou, SM. 

SnUiKWiL WAl-TTJi H^. OUl4«r» 41lil 
QlafUlftou Iff S^ulh Ainrrha. 4), 

In Onvgrapkb^ Kdunlloo wtlh Sp^c- 
Ul R«f«r«T}C« 1A R- I& Dodfff^ £77- 
iftfiin. K. v., Th# ?1th#r1rii nnd Fluti- 

SMrrii, Fljri(E»^M« M.. IrrlciiElOR froD 

■ Govrmmcnt Cvnnl. lli- 
Bim tlovME. Th*, «■ A Pomj qf BhAl- 

icr. Lou1»? W. Aa^m. asc, 

A>i»IA .4rFiflH''iT. r**' Fmtvn' of. by 
. A OuitfTiikhy Rpwil'T. by 






J^fiMi: 4 )i c, 'Jan 

Lmjln Rkinr-nliiry Si'IiudTBv 13. 
Si. PuIh 1-, I*, Kvi-rly, £27. 
Smmh Uott CvfiiiiHt Am U'ttr Birrr- 

St'OAH IN Tim Tiiiiw 9T4TRH, (noto), 

Srwupn rnr'R^tE4 rs ctnnaiUFdT, F. B, 

SjLTi'LtiiK.xrA'u^ M^'tai^L rim Tc^cH* 
i:(ti OEt)ij«Artnr rs Bi^.iiMTiHT 

143. 
TArrinx. SQ<1, 
Ti^MAAt. [xiw. Cltl™ of Sortlieru 

Puirvl Suund.36& 

mh and CtsHrlofi fi^faiicTi^ri, |t^ 

Ti«w). ISO, 
To^Wlsfl. P, C, HlfllOH Of C'VfCntph; 

In th* SrhnoS* of UlnnMol^ 2H. 
Y%Arnr- OH AvxiiKAX RfvitBo. mote). 

Tkvus, P. Or. Th** W»tw R«*uurDm o* 



l|[im«#»U, 171. 

IL S, iJniuviir.tt 84TDVPY Mtm. t.%. OUp 

I2S 
ttyrmi ^(Tn t^tim i^ K xw f. 

(ncf<>>, 74- 
rsrovAi, TIk Caill« InduMiT toi. lU. 
Vtff CLurr. EEl'.rTci. The ClttUtttr flf 

UipiK-vola. 1CS. 
, Dvliitb and iIip Rad^ 

T»wn«. 3S0. 



VtHlltH. Sn^HK^ S. Tti* R*4 Hltlv 
VaUcv. £«£. 

Witt^ It Dec. EdltorUL by. 117, 

, Tho Wciktbrr Pactor Ui ftm 

OMt W»r^ Iir, 71; !V, V% 

■ou. 206- 
WAAiTiKt.Tu\, riii«i or Nonhern iiuem 

. Citkfi i>f J*.wllivMi(i>m. SO 

. PWicrIt* or. K- Victor 

Smltb. »7. 

-, FttTfdU of, Hugo W|lilL«1l' 



-. Gmtn of thft Ctll** «i. W 






, MurrrlAffi lav 0«i>j(r«p|i> 

T«nchcn In. 370. 

p Mlnorcil TtovQOKAA at C%ttt 

PlinlCAl UaoSrAptjF of, C 



J, ft4(in<1oni. 309- 



Siiubiur Counlrx. J. R 



, Wiiur Riw>tnTiM or, R«»ry 



WKAi.rn or Natiosh, (noo»». ItS- 
vTKALm fir THic jlTAtiw^ mtliuin* fPt 
l<i|21, Ufi. 

Iir, R- l}cC, Wjfd. 71: IV. CX"-. l»l&- 

Fah. mi*. 373, 
Wntini, C. (X. Th« Mineral O^ 

i>ourc:'ii> (it WAthraffTAn, 3tJ, 
Wfj-i^ \ Mitv l>Mr. 4u«l«». tt 
Wiii-mnit, R. H-, lc*-rtnwiki OpoT' 

nptir; tu Growtii nnil PoMlhill' 

tlcit »4. 
. TdttilB Litiil Alni» In Rlmn«B- 

Urr Ottwrarhj. fs&. 
WiMjAVM, P. Fl, Sumnvq- CourwA In 

— ' — ^. Whera oar prlor^pti MIo 

^ralti co>n>' from, lOt 

lun^ixi. 332. 

|/Ur«nJtn, rbv^rfisJ O^fffOpMlt Af. 



4 



i 



7'/"^JOtJRNAL</ 
GEOGRAPHY 

A Monthly Mj^Ea^ne Davot«d to ih« TntrresTs of TeAoher* of G#otrttphr 
la QoOMmcary, SocoiuUry. and Normal SchooJo. 

Ray HucHr2i Whttbeck, KdUtr Lawkdice Maithn, JmciaU EJinr 
Of ili« E>«9wnmi of Gc4te«r sad G«4Ai«0lnr *t iIm U«lv«ral*y «i Vrtooooita 

VaLUME XIV APRIL. 1916 Numct 8 

CONTENTS 

PACC 
Somr Pralifmi in Geiterapkk E^ttf^ian wUk Hfieeiai Rrfrrtnct to 

Sfi^n^firy S4ko^tt R.E.DODCB 277 

Knunfmir Cr^gra^kf. tu Growik and FtusihiiilUi , , , . 

R.II. H'iUTBECK 284 

Gr^^ircpkf r- tkf Jum^r High 5r*oo/ - CLARA H. KUtCHH^EY 2^\ 

H^9ri rt tt d^Kt ^jr ikt Salhrt^ CoiritdJ ©/ Gr^gri^kf 7ViwA*r* - 2*H 

i>jr Ojip«r/irffiriV« M Ttsckmg Gnrraphy - ZOS'IJ BABER 295 

An ^romifldf^ ;» Eltm^nUry 6Vor'0>Ay - Utf'RESCE MARTIN 298 

Cntrrnt Gtftgnapkknf MfnterUI 300 

Grt^S^lL^te 300 

ThtNat4ttStmitnAu$trt - .... ----- J0| 

Aimuiturtti Anrrits -,,--,,,.-• 302 

St/or w fJb/ t/iri/i--/ ^M-v* .TW- 

Gf^ir€thy\ lu FitU ^md Ju Futmu 305 

R4<fnS PtiHkathns - ^ - - - - 3W 

iykf't m Er^inmst Qtozrofkj _-__ 

«f.y- THE JOURNAL OF GEOGRAPHY ^'^^ 

V d rinCM. ItMaH Hu««v 

UsiTcrtity of Witcontia, Midiion, WU< 



The Journal of Geography 

Published Monthiy Except July and August 









CoQtribuling Editor*, I9IS*16 

c^tnrcs <^ oouiv. AikviKi* iv»iMwr >< Ow^fftpkr. rM*i*r Oft(i^« rw 

)r- u rEvNvwAM. PMfaw «f Oh^aw^ iTttvvviir «r ciBf4H«ti. 
J, PAi^ii <ji»itiK, A«H-iar« »Tort«*r «r il*«cvapn». tTaiv^nitr tt cii 



C J- PtMtHT. AH^Uaf rrBfMtat of Q*affTs*hy^ irnirvniir tr mnoMai^ 



Rules of Publicatioa 



VOat-AOB lo rnvrxro b? i»a ^ubiikikvr ^r «a nbverlpUtix lb tM UMia« 

BiKOb A44 19 «4bt» »aa«4rt i«r k**iik<i> *»« GasaOL Pvr *» *lbw tvva- 
tma Is Uw UoiTtnal rnul Union add rortr *»(■ Mr imaiaji 

CnxKOff OP ADDREM— WhH k riiBm* »« adjrvat it <i*^r«< kvUi lk« inw 
u4 Ilia aid 444tiP*Ba utvM b« cl*t«. TSa BOUea ibocM M aval tM Ml* M- 
tar* Iha rbanc* te 14 i>V« *#«'i, Ib4b>»lb*»t wha ttM ta |ilra atitaa *f 
<baa#* mr* r-aroariM* for FBjmam tti *JI »»»*• atoi wall BalMt U rM*JiBl;. 
TM »«ii-anfaa da qm tc#ni-ii ■tnbd'CUai bail Bunv. Ratacrfban wM 
4fl bal «te«r** thU wf* «Uk »*4 b* MX JuptUata Dtfla^ 

nOCOlfTlT'CANCBft— ir a BbbaviMr vubat rtm oavulda ^laecaiiaatd mx ua 
atrplfallAa at bla aabatfl^iiafv natlo* la Ibai *ffHi ifc«aM te ***( duaal <o 
Hi* piVliaft«f. btvtr Ld an a^taK OtbamlM >I !■ aanuna*! iiui « aanOBiifc- 
u«a la 4Mlr*4. I>a dm Hb tba »iib]Ubtr la *— — - ,«„ ^bpHiprina 
vicbaul ^&>la« anaara^vA 

BOW TO AftUir— KaoliiaH* attoald b« a«Di br Cittvb, urftfL IGivna onMr, 
*r lil*a*r Ot-3*T, nar^bi* U «nl*r frfl Tba jM.r«ai ar Oa4«ra»br- n ^ aa a 
rtda. aa/* la amml a 4a»ar bill a»bval r«alt1«l«a. bal — lii ■«« bSbA* 
Ik* rak, Ijffar unaiiiut ^woia tat b* aaoi la aaak, 

THE JOURNAL OF GEOGRAPHY 

Univertity of WUconiiiif MadtKmr Vfh. 



K 




South America s United States 
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TO GEOGRAPHY TEACHERS IN THE STATE OF 
WASHINGTON. 

Tfat Har n«DtKT of Ibc Jcpuraa] of t;oocr«pb/ will b« n iitecUl Wnoh- 
liucToa (>U'.*) 9UiDbf<f. H vUi ci>BUtn \V|i«hiactoa swflruitMl aw< 
UrUI, «T|it«& br VKlv«rdtx and Nontul Scbocd ana la UMfr c^D 
[MJtktlUr llfcvi Ot mjrk. inio p1u> U to mkhn ivKil.t^lo |u«l whftt th« 
BMCnpby tMCbv nevdit In a «>iietou and uHbU: Xnrai. 

Tip ;in!e)ni rATi*.nburn3 iVkVPT ufib loplcn rh Fh# pFtynlcnl rnaturaa, 
cLUiute- %~»tt?r n.-»>Lir^ba. forcslt asd Imbiirlciii. mlurrnl rv«oarcet. 
ASnoiiKuro iiftti friiJl EnmlnE, Aa\t7 t^natnK. lUhrjlM, ]|:ncur&cti:r^ 
1ac> and ludiiMrlaJ raourtrs, clil«e« thrlr ktovUi &d4 Imponuioc^ aad 
tltf tr«iiff|iort4Uoa fixlUUCj ot iho State. 
L Tbo Wn^btngtOD nstnbur vlll bo !«rsor Uad tbo rDgoUr lisuta of 
P Ui« JoanMt bnc tl>« prl^ vUl aot b« Iaor«i»«d Prteet a« foUowi^ pout 
p«Mr 1 Copy lo Slnidft A(>dr«<u, ISo; 6 Coplw lo S^nfftft Addr««, TDq; 
10 CoplM or !!■>» to SlnglQ Addrosi. Mch lUir. It Li <}MfFabl« VO kDOV 
la Ji(lvn/inn bow irftiiy mtn fni)lni Af thU numhsr vlll ho tkaIcvI, 
S. J. SACNDBKe, Dvt^L of Gool. ot CJuU«r=lUr of Wubl&Mton, 
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A CORRECTION. 

TbriMiKb an error Prof. J. Hiundl Sxailb'a now book. Cobqbmuvo 
and Indivtry, publUbed by Eleary lloU A Cx. «i« «dT«TlUod In tbtt 
Uarvb umo of Uo Joortul of Ooocta^v i^t 1^-35. Ttui prfc* li fL4CL 
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PUPILS' OUTLINF^S lor HOME STUDY 

OKtMilLtrTCT — " -'J lirT.fnjii l.lCT'i* irirr-A (1^* Iiek^ii^il alic, bonindvlB^ 
tn,\w ■ ' <iitK 'lr«j«*4V( tiini^ip^ p*&>l*L tii'1uarrl«4. 
■h-j :•, cur** *h4 ft(**mnicAi «f «il itt* «un- 
Irk* ' <HiA JL Itik baaX La o*V0L«d U r^nHfti 

uLtt UK bouk Id ttxim luPQiUai t«iiir«u1ilc*l *f ttvlcvK*! <uu. rail* 
rif nr<r »t ■!»• KIiuI avir^ •! M maU « p«j1 if it* or ncr* «h ardirad m'. tA 

rtf>ir ftviln«a nvt? Qr»va«4rH Kkiiarr. AHIkci*IM. GUnCA T^f^m. 0aUmr. 
tVMT ur inTr.lKB— 1» #4iU « Mpr «ritk ItUrtl AlHMiPt tr Ha u hap* trm 

JENNINGS PUBLISHING CO. 
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WOLSCENCf m IWTMJTCS COW THE EMTH 

H«1»C It A LIKt or C(HJNriU£» lO W HICtt 1 1 QOtii EACH nOFfTH 
Kv*^ lUai* U» iM i;a)l*4 ntAiia. Ertry l-iaiiEi» lk cahlU. iluifa Cjh, rart* 
|l|<^ tirtJiL Arstfblkaa, Cb|)t> ^Vm, Kt^a4k^, Ry**T 4t-4B>'r »■ Cw^'IH^ kafllu^ibtf 
T«rh*T^ l^TE>t. UMH, C>pi CUMT. Tb* TruitruU rami, C«r=4B, It4»L CliJna, 
K*r*^ J«i>4>, FfctlpfOHli Haw EHlaml ^tHrUlt »J ffftvan 

»—■ ■■**!« rnfrUna, PhrvlnL H(lw« (^dBiigria utf l*<«*«r* 
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M)60 i:*^ Il«t«iitT'3*««M)P:*-> Chr«jv IllltiaU 
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GEOGRAPHY 

AT THS ftUHMM SE3SIOK 

OF THE UNIVERSITY OF WISCONSIN 

June 26th to Au|[uat 4th 

Ooim«fl for UadcricradiiAtcs (md AdT&iu»d Stud^U 

Hlfb School GMgnpbj Q^Offrapby of South AimiIm 

XUauntny Geology 

Ooiiiiii«r«b] tkfogr^T^ 

O«oyraph; of WUooniiB 

AcTkBltnral Q«vr^Khj 

Qladera ud Ol&cUUon 

Loc&l fi^d work &oci Batnrdaj •xoorsfou 

Cllnitto Bud Hon 

Fidi Ciarse ■ r fcynopapfcr and GeoUgy at Deiils Lake. Baialm 
Rufe* Near Mddisoii and id the Drihless Area 

Foot ««tks. dirlmf Aiau«t. 4 to € «»dlif, Tb« coeum idll ba llmlM 
10 U ED«n. flAil nnt (fm far tfai Iban tvttve Utlftf In l«nu. TouJ «!- 
p«aw« ladadloc luttian. jud Alt Urlajr cscvwoft. ISA ia tSS^ TWd dmik 
plbjc of UrmtnAt nwrniM*. crouad oionlaA^ dmvillaiw o«lwB«fa. Rsb«n* 
t>owl4«r irAiu. «l&4 UIes 4«poalt*, Yoiuw dniaa«« <rf «UcUt*4 nffloo. Tr^ 
BlodAJ aal prfrCuDbrioB dr«tiuictt« Bdddtul Mil «ad Adlnvted 4?aJfi»fe 
or DrtrucM Ar«a» Artal fn&pplBg of qunnaito, llB0«io«a, Md vauAvuso. 
HroM«ni« In pbycloffi-tplif, soolosy. tlacUi]<ni, uid roltllotti of coovnpby 
10 hnmftQ jifralfi. No pr*r«qal>ltoa. For infon&itton ftddrMi ProfOMor 
lAttrnn^a Unnin. rblTurtlEr at VlHViMiii. Mw1l*on. WIl 

University of Wisconsin 

SUMMER SESSION, 1916 

ZH CQVnSK^ IftO INSTRUCTORS, OTBilimte ud ottdenm^Diio 
mfc la oil di^p^rimi^iiiEi li^idlmi to til MSidttmlo defroo, f^ifrfj itnd 
tfokBHv (IndaJliiE hUiJiciiw). '^iwtecrHi^, Low uid A9r*c«iryri; <Uidud< 
ias ITDDifl Ecoaamlco). 

TEIACUSRB' C0URSB8 la htEboohoot nbJoeU. fttroof proyndBS ID 
mU Acadomio dopinmoota. UzcffptloDJtl N»flreli UcUIUm. 

NKl^XR ITBATCTREa: Aitrltnlhiml EtCvftilOQ, AfklOlk CMCfcUtr 
AoMhvtlc ac<f Fotk r>tTiL-1nc, Cf>iiiiniJDltr fti>d Publte School MiHle^ C*- 
Dj^r-mtlDa nijd Miu-kotlnr, l<>vtlTA!n. n-'^y^>'* md 0«ocnitlAir< nenuAii 
HouN. JoarDAllftm, M&huaJ Aita ' -mUoi. riiT«» njui^AtUQ 

and I'l^]', IMjcboloKjr of Public Bp^H^ ..«] 8ocl4lo«7- Sc&»l AdmU- 

Wiftlton. Speech Cllot«. Zoolocr not« i. one 

TAVORABLIC CblMATC LAKJCSIUK ADVANTAUKS, 

Oft« tm Tar kJI cvinnii»«. SI& tatH^ Iav (10 Mb), |2E, 

For IILu»irHt0d buUotln. Addnu 

RBOISTKAK^ INIVEBSITY. MADISON, WISCONSIN 
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C1lAKf^l!4 C* Cl<LRr, A*a4<lBt* fiufiMtfr or awiraolir. 1'Hl>*«T G«<»a«a t9i 

OMJHtlB V, OOffClHA. FtqfMHr Of 0«tF«f*r. L*lllt4l«lT Of KtO>*«ll^ 
IUCKAHt> n. )10IK»M. pntmam of Qaa^%ptr, nuAin OBOtv*. ^*« Fv*. 
wii^LJAH M. £>ATUi rroh-war or OMMtr. UAmi4 i;Bf*«(v|iT. 

ttlLtJAH V- aiinODnT, rroCfwr fit Otvfffiivlty, Korwl SC^mL a«nlKii4 Os 

J- PACTL i>oof>i^ jLtm^tiAt* pra f MCj *f <]*ftr«»kr. ra*nn«i3r of Cfcto— . 

a J^ l-omr; AmIMui Pr4»i»4r of 0*4«t>pb]r. CalvoraMr of Mla>iMti. Ulao*- 
o»ol» 

• dJ^'^Bt' VAX liVRC 1tOllt?cSOV, Pw^tr^at Of Civvvnliv. CotanvHa tritf**^- 



'|>»fMHVl1 4^Mft fOM- 



RulcA of Publication 



P1kU?D— Tk« •oWtt^Uoa prlE* la «*« Ot^lfcr * M^^k |Mrob^ >o *^— ino nn**« 

<««t> • eopr- 
rOflTAOB in Plttt*Ain vr tA« voMuIiv r*r oti Hhotn^kciit in t*9 Uatut 
Xdtfta, >l«i»oU«ii alAAd^ ^a^0plB* ftflojpJa, Oii«v» l^erte lUe*. TvMlUh nut 
Hnivrt. Add 10 tobto POVI4C4 ffif ICoiiro ftn4 Cnuda Fat *M oiWr ««■•• 

C!UA7«ciK Ur AOtmritr Wi>0* * «UW* of adarcoo l* oMoroO. MOt Utf BO« 
*o4 1^ «N oMroofeM ■»■! »« flk«a. ^« BuiKa B^Oal* ^ MM >#■ 4>f« W- 
far* tb« Ttffi If Id <ok* offpeL dul^cfibBit vfto Eoti lo vt^ iouh of 
«I:#M* 'k'* r*fpoiui^l* f*r v^rn**' r>^' ^^^ Ht'** ■'4' wQ BAit** i* vmoIoM 

if« IH4 oiiBiirv* (bu f4i« vttl onr i« hfff do^ucoio rom* 
DlBCONTIMUATff-CS— If fe HL*<rlb«r ^.tOmt hw m««Ad>« 4lH*olbHo4 04 Ik* 
oudnuoi of bu ■ubocnpuiB. bulic* ta tboi «<Kt oMaUi bi otoi OaroM M 
lAt 9«MI>htr, 0OTOP 1-1 *« ^rvni. 0*\i*t^Sr* !■ Iv noaMtJ ihM o ooatlbno' 
tloo ■ Ooolrvd^ Do oai uk Ui* po>:AiaL« it ^wcoottaao rvor onbvOTpttOb 
wiutaMi parittf uT*uov*B^ 
ttOir TO nftmr— ktviit&hoi thtoll k« nM br CbMk, Ontl, Itet>f*H OrAif. 
or kloDty nnlir, porobio lo oitUr of Tbo Jionui of Oo«vro0br. 1> lo to ■ 
n»«^ t&fia tA HBd ■ 4*1W Mil Mt^tui r«««v|«no*. Hi Poa4tr ttvl oMUbo 
IM rML lAivor ABOdbi* MObM tol ^t moi ta vwk. 

THE JOURNAL OF GEOGRAPHY 

T- C^ nfaC-H, RulaMa Mosvar 

University of WUconsuit MadUoo, WU. 
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A GREETING 



from Ibltf Ntunljr initio Soa nf Jjiffta, »n or^nipl^il vilh bt> iMaltklul 
bTMktui •X t<M<-4 rkoT -But «way ber«. Tiia cbvvry 'Good HarolNT 
to bin "Hooor&bk" fVkJkdJi urJvcn nnrlj Iwdrc tiDura Ute; for trenli- 
fut'Ura* Is bU J^nd U vory n^v ai)pp«!rttm« in onr%. 



Ho« .Mnvk T« L»m Abom Tkrar Uwrllc^rs Of Tht- OHcDt! 



Of ci)Ur«c vuu kucrvk iIiaI "ibup-HlJc^B'* ar« uMsd In ulliiic lu 
friLMn; but did rou kn^w It^W iht^^ %rt \mA: In vbaC vtty th«f an' 
hrEd; or what thcf aro made? 

Do roiii y^^ni C4 know, (mil bAvo TOCR PuptU baoA- mor« o( 
Jihs«n: of oih*r t.Aud*: nf e}t« Dora ind GIrlii: ib^ Moih^-rv mvA Fniher* 
— *low tM^ Ih*— wtisit Utey do? If /•• — (ben yati mum mak* nae of 
tbe VISIT ALlZtNC ttOirre wDkb ]>r>rldr« a DCLl'XB uatii, L «. tte 

"SIX HUNDRED SET" 

nude up of aflO I^NTERK SLIDKS -ud Jwjjncutr BTETlKOGRAPHa 
■ p<?dtttcd, wdl baluQCHl SyaUui. dtivlu^^'^J b> 21 t^ducatltmal Ei- 

prrta. Hod oiwnufti br ib*> 

KEYSTONE VIEW COMPANY, Inc 

MEADVILLE, PA, 

N0TICB^tj:4n»cl PRF.F. for enirruliint^-iiO. iriractUe 
Slid« 8dI oti JiHian, aiH> £1 addLUoual at\x ot other Inoda. 

WftlTK TODAY— UEPT "S."— for mfonnatton. 



COLORED 




More Useful toTeachcrs Than any Book 
They Could Name 

THE GOODE WALL MAPS 

By Pr^fetior J. Fi*i Clflctfr. At*0fi4U of Ikf Uttitvnilp of Chtf^ff*?. 

WrltH J- XuMal Sttlth. Wli«rtOB Scbuol *r PfaBixs ud CoviauTM 
UnW«r«ltr af P«iiii*irl*iiBiB; 
"At Uii* Wuhl&Ktoc laPritoK id Mm AwocUlloo; of Auivrfcaa 
Q40CT«plker> T« iit«nl evo «v«iiliiri lb ■ room unM «rirfc I'raftaftior 
aoodo** wnj: oiNP*. Th«r verr tuoett frXMulDcfl hf varittUB oJ tko*r 
PTMtfDl. uid «v»nl p0nion» »xr»H wicb t&# ibAi tli«y wnrv of laory 
UMo TO 01 ik^n any book wc coutd nam«. l*(moiM|lX> I wini to aic- 

^n^*! Importaat AdTftnes in Tb« Tvacfilo^ of CEofrApbT 

-1 bdkr« tfa«t j-flur •.tl-^., LiibU^ed it a prife wliblti th« r«MJi 
of ernr prjMtr v-linoli^ l^ rir>vtnf (ho most luporunt Bjvnt<« is thn 
t«Mtilng of Sf^^grkphx of ihU dcf:ftil?- In my cliA«<r0 I find Uial I um 
Uie n»pa to ibc virluilan of oilierf^ Thflr uk^ nukM oft» impntScrBi 
mnih tbA iturlRqUAtA AflJoHnir. ittd IriKMunto dau on oib«r vatl tn«p^* 
Chartf9 €. C**Jly, f'rpdrrmf'nf Of Ct^jfrspkif. O^ortf-' fyatwdy Coflcire 
/tir Tr<icfifr». SoAhriilf, Tmu 

FULL SERIES 
11i« 11 vrld BKroi>9 

Tits HmiVii|ih<*iv* Afrim 

Xiirth ^\m«Hn Kttraabi 

rtiiutli ,%nipH<-H t^nJtrd MIkKm 

Au«tnliii Aiid ttie FHUtpiiiiiAl 

Mounted en cJotn with maLddlbS *t top and bott(4D ■...} 4,JG 

MdUnied uu clulli ulib aiirluc rolltrr on PDrt^bli; Board ^.. H.7h 

MountfKi Ati clou witb spring rolJer. an P«rtabl« Board. 

Olldoth Co*tr ..-. J.i0 

MouMKt or» rioth. *t>rlinc roller. C^tlTnlrical Sti!*! Cdiw... 10-00 

Moutitod on cloih with «prknff rolkr. in bLjunoad Wood CM*. . .. 1M4 

Wc a)jo »DPplj tti«>c mnpM In ••(» 

WRITft FOR NGT PfttCES TO SCHOOLS 

"C«*tr«phJ« Mll««t«n4a/' M Goeda S«H««, WKh Cotvnd Sunplc In- 
•crt* Trie ma R«|iAc«t 

RAND McNALLY & COMPANY 

CHICAGO NEW YORK 



Southwest 
Wonderland 




Out in Arizona cind New Mexico, 
along ilic Line of the Santa Fc, you 
will (ind yawning charms, colarcd like 
a sunset — snow capped peaks. An- 
cient Indian Pueblos, prehismric ciiff- 
dwelHng. fauna, flora and gct)logj% all 
sirAnge to your experience. 
How could yon better spend your va- 
cation, ilian a few days stop at such 
imeresiin^ places as 

Grmnd Canyon of Arizona 
PeihBed Foreit 
Painted Desert 
Old^New City of Santa F« 
Frijoles Canyon 
Canyon de Chelly 
Hopi Indian Pueblos 

We have folders telling of most of 
these places — May wc send ihcni? 



%e W.J,Black,P.T.M.SantaFeRy. 

1118 Railway bdange 



Chicago, E 
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Visit the Cliff Dwellings 

[N THE 

Mesa Verde National Park 

Southwestern Colorado 
REACHED BY WAY OF THE 

DENVER & RIO GRANDE RAILROAD 

"Scenic Line of the World" 

OTcr the famnu^i 

** Around the Circle" Tour 
through the Heart of the Rocky Mountains, 

The Ancient Aboriginal Ruin^ of Northern 
New Mexico, including: those ai Aztec and in 
Pajarito Park near Santa Fe. and the Pueblo 
Indian Villages of Taos, San Juan, Santa 
Clara and San lldofonso arc easily accessible 
from points on the ''Circle" Toun 

For descriptive booklets on Colorado, 
Utah and New Mexico, adtlrcss; 

Frank A- Wadleigh, Passenger Traffic 

Matnager, 

Denver^ Colo. 
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— rrojTf r^ji^ii* r-tr^ifcc). 



BAUSCH & LOME 

BALOPTICONS 



prwtomisftM to Ui« con»Co« of tlM (»umrv bemufr Biunrh k Luah 

Tbv C^!)«0o Uuu U9M DUMcta 4 LodI> «|jpu*tiii mok^ mcptUi) 
rit ihni tMX an im mmM. 

Tb« BoJo^UcoA lui rodoeod c^lleai proj4cilot3 to Its slayloK 
isnae. A uv Itluatnucd cutto^ of ibt coiupU4« Uue Is Jiut ^ th« 
pr«a«. Vrtt* for jour copt XOW. 

flausch y Ipmb Optical ® 



LANTERN SLIDES 

CEOCRAPHli'.PfiYSIOGRAPHY 
GEOLOGY 

1 biv« i>v UM cf abovt o,une 

10 fllco of lEBxailfieft ukd books; 
or I call Bse your owd pAiot^ 

Bp«cUl w<« ol DCBtttJreft on 
Obtob I iiHt aalj til* beat of iqa- 
urUlt, locTudlnR Ui# GlnwtPd 
mot, and 1 write tho Ubtlo. 

SUdM Sent cm Approral 

ALVIN t. CHEYNCY 
OrasTnio. Obio 



Get Then Dot^-n From Tbe SItdf 



Wo Rfior l« our mUlofo, Look 
U#n3 ovof dtirlaff l^e Sitfnioor 
VB»tl'>3i lOd nikkL- out a lUt of 
l'h» n-.Aiatial van TH«<f fnr yfiur 

Gi:oGRAnrT trachino. 

TLi-o [uk the BtanJ to pur> 
cboM [L 

WC rURNISH 

IjtDtcm Slldrt tn lUuMira^ Pbr- 
sIcaL Rcftluool and CoiDiuec- 
dloJ QeoffTopbr; Mctoorolcsy 
A=id Cllmotolw, Lccturo Bolt 
oa ;flaffon Tolli sod Dat^aa 

PlOfld, 



Rock fi«ti- 



lllocrttl ui4 



Molcr L&iit«Tn Slliio CsblnoL*— 
o iwfkctod COM for atorlu 

VTrito u> aUrut tua at Uitw. 

GeoprafAy Supply Bfre^u 



ITHACA, 



NEW YORK 




isi^Kfimmtm, % 



wWwKf ^(•W''^wP tf» 







AMUIiJCAN (JOCK CX)MPAN^' 

330 East 22d Street 
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